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Abstract 

Alberta does not currently participate in the Canadian Chicken Marketing Agency. 
The national agency is conducting legal proceedings to enforce the Orderly Marketing 
Regulations upon distributors shipping chicken interprovincially in Canada. By remaining 
independent, Alberta is likely to be threatened with exclusion from the rest of the Canadian 
market through enforcement of these regulations. Alberta cannot conduct reciprocal 
exclusion of interprovincial product in the local market. Potentially, if Alberta cannot 
produce competitively priced chicken, the local market could be supplied with cheaper 
product from other provinces. 

This study analyzes possible situations in the Alberta broiler industry in the near 


future. Benefits and costs are outlined for both independent and participant scenarios. 
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i. Introduction 

Broiler growers in Alberta have enjoyed an expanding market for their product 
through population growth in the market area and through increasing per capita 
consumption of poultry products observed in recent years. Population growth in Alberta 
has been faster than in most other areas in Canada. Per capita consumption of chicken has 
been steadily increasing in Canada and Alberta since the 1960's. 

The economic market area for chicken produced in Alberta has historically included 
parts of British Columbia. the Yukon and Northwest Territories and some product 
marketed in Saskatchewan and Manitoba (as well as the province of Alberta itself). The 
British Columbia market is by far the largest “export” market and receives greater 
emphasis in the discussion of Alberta's interprovincial marketing within this study. The 
short-term policy of the Alberta broiler growers is to maintain self-sufficiency in their 
current economic market area and meet any increasing demand expected to arise from 
continued population growth. 

Marketing of Alberta-produced broiler chicken is conducted within a joint 
federal—provincial framework. Cooperation between the agents involved has enabled 
Alberta to market chicken across provincial boundaries and maintain an economic rather 
than a provincial or geographic market area. Pending policy decisions by either federal or 
provincial agents could have serious impact on the situation Alberta broiler growers will 
face in future. 

This study is an attempt to identify and clarify some of the results of the alternative 
policy decisions which may influence Alberta broiler growers to operate within an 


economic or geographic market area. 


A. Purpose of the Study 

At the present time the Alberta Broiler Growers Marketing Board is faced with a 
choice of remaining independent of, or participating in, the Canadian Chicken Marketing 
Agency. Participation in the national agency implies adherance to national quota allocation 
but maintenance of an economic market area) Remaining independent allows Alberta to 
produce chicken according to provincial requirement but interprovincial markets are no 


longer available. There is not sufficient economic information available to the Alberta 
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broiler growers to evaluate the alternatives. The purpose of the study is to evaluate 
alternative situations created by federal and provincial policies and their impact on Alberta 


broiler growers. 


B. Limitations of the Study 

There were two sources of unpublished data used in this study, the Alberta Broiler 
Growers Marketing Board and Alberta Agriculture Poultry Branch. Heavy reliance was 
made on published data for information on other provinces. A good deal of the 
discussion was generated from various articles in Canada Pou/tryman. 

Data availability limits the extent of this thesis. There are no reliable cost of 
production figures available for any broiler producers in Canada. The Alberta Broiler 
Growers Marketing Board discourages its members from participating in any surveys, thus 
only a small sample of volunteer participants coula be obtained from Alberta Agriculture. 
Likewise, there are no reliabie estimates of interprovincial movements of product, or 
costs of transportation for that product. These two major deficiencies hamper the 


investigation. 


C. Organization of the Study 

In the introduction, the nature and purpose of the study is explained. 

In Chapter 2, past actions and policies of the various institutions involved in 
marketing of broiler chicken are outlined. 

Chapter 3 provides an outline of the historic development of marketing institutions 
in Canada particularly pertaining to the marketing of broiler chicken. This includes both 
federal and provincial agencies as well as the umbrella of legislation which governs the 
broiler chicken industry. 

Aspects of economic theory relevant to this study are noted in Chapter 4. In 
particular this chapter provides a short review of the theory of economic surplus and the 
historical controversy over its’ appropriate use. 

Chapter 5 includes a review of studies concerning demand and supply of chicken. 
There is some controversy over the methodology most appropriate for these studies. A 


short discussion of these methodologica! issues is conducted as they are encountered in 
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the literature. 

The reasons for using the particular methodology of this study are presented in 
Chapter 6, which outlines the empirical analysis. Chapter 7 is a discussion and 
presentation of the results of the empirical analysis while conclusions and recomendations 


for policy or further study are presented in Chapter 8. 


a © ae 


7 : 
: Re. 

_ : | 
fee Geeks es * OE wore oS OP ele ce 
eure ora Hiomline: apm cae ® 2) Sgre GP % ape 8 
{Ure 6 eee ee wes I 


Il. Background Information to the Study 

Marketing of broiler chicken in Canada is carried out by various provincial agencies 
in cooperation with an overall national agency (the Canadian Chicken Marketing Agency), 
according to the confines of their respective legislation. 

Provincial agencies were operating supply management schemes several years 
prior to the inception of the Canadian Chicken Marketing Agency. The function of the 
recent national agency is to coordinate the operation of all the previously established 
provincial agencies thereby stabilizing interprovincial trade and export. 

The Canadian Chicken Marketing Agency does not control import or international! 
export of product. Regulation of international movements is conducted by the 


Department of Industry, Trade, and Commerce. As Canada participates in the General 


ap) 


Agreement on Tarriffs and Trade (GATT), import levels were set based upon historical 
imports and will continue according to the terms of this particular agreement. 

The Canadian Chicken Marketing Agency is responsible for national supply control. 
This involves the coordination of provincial production (quota allocation) to meet a national 
production quota. It also involves coordination of interprovincial product movement to 
alleviate regional surplus or deficit by means of a regulated licensing system. 

Allocation of provincial production quotas is a procedure which is conducted 
annually. The Canadian Chicken Marketing Agency notes historical production patterns to 
establish a base allocation. Overbase allocations are made according to a set of criteria: 

1) change in consumer demand, 

2) provincial ability to meet its’ allocation, 

3) requirements within each market area, 

4) — self-sufficiency level of each province, and 
5) | comparative advantage. 

Although the agency has established these criteria, there is no method which is 
consistently followed to determine overbase allocation. Allocations of national quota are 
appealed and renegotiated according to the internal pressures of the agency.! In recent 
months, members of the agency have requested that a working formula be developed for 


this purpose. 


1 For example, the renegotiation of the 1983 quota as can be seen in Table 3-5. 
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Provincial quotas can be reduced if the particular participating province has 
produced in excess of its’ allocated quota for the previous year. In addition to the 
compensatory cutback, the province is levied a charge of 5¢ per pound (eviscerated 
weight) for all tonnage over and above 101% of their allocation. (These cutbacks and fines 
are alSo subject to appeal procedures) 

Each provincial agency is responsible for the regulation of its provincial industry 
such that their particular allocation of national quota will be met. Some provinces in 
Canada are currently selling product internationally. These provinces are not penalized for 
this as exports are not subject to national production quota. Table 2.1 shows the 
regulated and unregulated production recognized by the Canadian Chicken Marketing 


Agency since commencing operations. 


Table 2-1: Regulated and Unregulated Production of Broiler Chicken in Canada. 
(1979-19382) 


(Lbs. Eviscerated Weight) 


Regulated Unregulated Total 
Year Production Production Production 
19382 78 1,556,000 25,/93,418 807,349,419 
1981 750,976,000 25,514,695 776,460,695 
1880 795,600,000 25,514,695 821,113,295 
19783 848,546,000 36,763,41 881,309,419 


* Excludes provinces not participating in the Canadian Chicken Marketing Agency 
Source: Canada Gazette; Vol.115j(II) No. 24:3804 (1982), 


Vol.1 14 (II) No. 23:3672 (1981), 
Vol.1 13) No. 24:4489 (1980), 
Vol.113il) No. 16:2830 (1979). 


Alberta does not participate in the national supply management scheme. 
Negotiations between the Alberta Broiler Growers Marketing Board and the Canadian 
Chicken Marketing Agency encouraging Alberta to join are continuing. Past cooperation 
between these two agencies has enabled Alberta to maintain an interprovincial economic 
market area after the inception of the Canadian Chicken Marketing Agency 

The Canadian Chicken Marketing Agency has experienced several difficulties in 
maintaining a stable national market. The major problem has been to deal with the 


producers in Eastern Ontario who have been marketing without quota since the Canadian 
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Chicken Marketing Agency began operation. When the Ontario provincial board was 
instituted there were a dozen or so producers shipping approximately 2 million kgs. of 
product directly into Quebec. As such, they were exempt from Ontario provincial quota. 
When the national agency was established, these producers were not given Quebec quota 
either. Meantime, their numbers had increased to nearly 25 producers and an estimated 
production somewhere between 14 and 23 million kgs. in 1982. The Canadian Chicken 
Marketing Agency accepted applications for quota from these producers up until January 
1, 1883, and will apparently be issuing quota and interprovincial permits before the 1984 
national quota allocations are set. 

Some of the problems experienced by the Canadian Chicken Marketing Agency 
arise simply because there is no accurate record of interprovincial movements of chicken. 
Illegal production and shipments could be reduced if the transport of product was more 
closely monitered. (Illegal and unregulated production in Canada was estimated at 
anywhere between 9 and 27 million kgs. by different sources in 1982.) In order to obtain 
a better estimate of overproduction and to reduce illegal shipments, the Canadian Chicken 
Marketing Agency will require an audit of all interprovincial transport permit applicants to 
determine historical (1980, 81, and 82) interprovincial shipments. 

The Canadian Chicken Marketing Agency has allotted an annual quota to Alberta. 
However, Alberta has overproduced that quota every year except 1979 as it is under no 
legal obligation to follow it. However, the Canadian Chicken Marketing Agency fails to take 
this into account each year and national production is consistently higher than target. 
Some participating provinces have also overproduced their allotted quota, but, there are 
penalty mechanisms to deal with these provinces. Net result in 1982 was production of 
8.3 million kgs. more than expected. A further complication was approximately 2 million 
kgs. produced for sale to Cuba which was never exported and thus retained on the 
Canadian market. 

The Canadian Chicken Marketing Agency began legal procedings in early spring 
(1983) to enforce their orderly marketing regulations against agents transporting 
Alberta-produced chicken into other provinces in Canada’ Enforcement of these 


regulations will be felt first at the processor level as the regulations only apply to product 


? Refer to Chapter 3 for a complete discussion of these regulations. 
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being shipped interprovincially. Speculation is that as Alberta produces more than its 
national! allocation it is unlikely that Alberta processors will be given interprovincial 
transport permits. Alberta processors object as this would mean that product could be 
hauled into Alberta from other provinces, but, distributors within Alberta could not haul 
product out. It is argued that Alberta is definitely not making predatory sales to 
interprovincial markets since the Alberta cost of production and producer price are among 
the highest in Canada. It is further arqued that Alberta processors should not be treated 
differently from all others in Canada, and doing so could flood Alberta market with lower 
priced product from other provinces. 

Alberta's historic market area has included British Columbia (eastern regions), the 
Yukon and Northwest Territories, as well as periodic shipments to Saskatchewan and 
Manitoba. In 1982 Alberta marketed a large amount of cornish game hens out of province. 
A major percentage of this product was being marketed in Eastern Canada. At the present 
time however, the product being moved into eastern British Columbia represents the 
largest portion of Alberta broiler chicken being marketed interprovincially. 

As Alberta does not participate in the Canadian Chicken Marketing Agency, it Is 
viewed by the agency as an unregulated area. The national agency seeks to regulate 
product from the unregulated market area in interprovincial shipments. Failing to achieve 
this, the agency seeks to exclude such product from the regulated area. An elaboration of 
this issue is found in Chapter 3. 

By remaining outside of the Canadian Chicken Marketing Agency, Alberta could be 
limited to a geographic market area (the provincial boundaries). The interprovincial 
"export’ markets, an economic market area, might only be maintained if Alberta were to 
participate. To date, Alberta has found the quota allocation, and growth in that quota 
allocation which delimits participation in the Canadian Chicken Marketing Agency, to be 
unacceptable. 

If we examine Table 2.2 it can be seen that the Canadian Chicken Marketing Agency 
national quota allocated to Alberta exceeded actual production in 1979 but has not done 
so since that date. There are indications that Alberta would be subject to a cutback in 
production if it were to participate in the national plan (according to the allocations 


indicated in Table 2.2). One concern is that Alberta would be reduced to a net “import' 
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Table 2-2: Canadian Chicken Marketing Agency Allocations to Alberta (1879-1983) 


(‘000 Lbs. Eviscerated Wot. ) 


Provincial As % Of Actual 
Year Allocation National Production 
1983 (1) 63,500 FPS 
1983R (2) 64,000 7.79 
1982 (3) 64,973 7.93 Tac Si sour! 
1981 64,973 7.93 75,800 
1980 64,428 SAE 67254 
19795 73,000 8.6 68,869 


Source: Alberta Broiler Growers Marketing Board unless otherwise noted. 

(1) Source: Canada Poultryman Vol. 69(1 1):32. 

(2) Source: Canada Poultryman Vol. 69(12):26, R = Revised. 

(3) Source: Canada Poultryman Vol. 69(5):7. 

situation if it were to comply with the terms of the national plan. This study prepares a 
comparison of a net provincial import situation (through participation in the Canadian 


Chicken Marketing Agency) to the resulting situation if Alberta is limited to a geographic 


market area (within its provincial boundaries). 
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Iti. Development of Marketing Institutions in the Canadian Broiler Chicken Industry 

Although agricultural cooperatives have existed in Canada since the late 1800's, the 
first attempt to regulate agricultural markets was in British Columbia with the passage of 
the British Columbia Produce Marketing Act of 1927. Tree-fruit producers suffering 
from low prices and ineffective voluntary cooperation pressured their provincial 
government for a stronger means of control. In response, the legislation granted authority 
to establish an agency which would control the marketing of tree fruits, establish prices 
and collect levies to cover cost of operations. The Supreme Court of Canada struck 
down the Act in 1931 because it controlled interprovincial movements and imposed an 
indirect tax. 

The British North America Act did not clearly specify limits to federal and 
provincial jurisdictions in marketing. It did however, clearly indicate that in the case of 
conflict, the federal legislative power would prevail.? During the depression of the 1930's, 
political pressure was exerted on the federal government to bring forth legislation that 
would clarify the situation and allow more orderly / stabilized marketing of farm products 
in Canada. As a result, the Natural Products Marketing (Canada) Act was passed in 1934. 
The Dominion Marketing Board was established to supervise marketing plans under this 
Act. 

The Dominion Board had jurisdiction over interprovincial and export trade. 
Regulation of intraprovincial trade was to be granted to provincial authorities. In order to 
be able to regulate both quantity and quality of farm products being marketed, all 
producers in any area were required to be licensed. 

In 1936, the Supreme Court of Canada ruled that the Natural Products Marketing 
(Canada) Act of 1934 interfered in intraprovincial marketing. The Privy Council of London, 
England, upheld the decision and the act was repealed in January 1937. 

During the short time the Natural Products Marketing Act was in place, twenty two 
marketing plans were approved by the Dominion Board. However, only fourteen of these 
were in operation when the act was repealed in 1937. As the Act had been subject to 
considerable controversy at the time of its’ passing, several provinces anticipated the 


Federal repeal and prepared provincial legislation to serve the same purpose. British 


3 See Richter (1973). 
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Columbia passed the Natural Products Marketing (British Columbia) Act in 1936, followed 
by Ontario and New Brunswick in 1937.4 These provincial marketing acts enabled most of 
the active plans to remain in operation. 

The issue of national marketing legislation was pushed aside for the period of 
World War Il. The federal government passed the War Measures Act - 19395 which 
enabled complete contro! over all aspects of agricultural marketing as was deemed 
necessary in the national interest. Efforts to draft the required legislation were renewed 
after the war, beginning with consultations between the federal government and the 
Canadian Federation of Agriculture in 1945. These negotiations produced the Agricultural 
Products Marketing (Canada) Act of 1949, amended in 1957 and 1970. 

Institution of either federal or provincial marketing Acts did not immediately result 
in operating marketing schemes. Marketing schemes had to be approved by a majority of 
producers before the proposed scheme would be authorized by an order in council. Each 
approved marketing plan was under surveillance of an appropriate federal or provincial 
supervisory marketing council. The marketing plans themselves were operated by a 
composite group of elected producers, government appointees, other industry members 
and consumer representatives. 

Several provincial marketing schemes were successful in stabilizing their product 
markets and raising prices. Higher prices encouraged the inflow of product from other 
provinces. During the late 1960's several trade disputes arose as various provinces 
attempted to maintain closed markets and local prices at an elevated level.* 

Pressure from various producer groups was exerted for legislation that would 
enable regulation of interprovincial trade and "dumping’ practices. After long debate, the 
federa! government passed the Farm Products Marketing Agencies Act in 1972 (also 
known as Bill C — 176) to provide an opportunity for interprovincial trade disputes to be 
resolved. The Act enabled, but did not require, national marketing agencies to be 
established. The Farm Products Marketing Agencies Act of 1972 established the National 


4 The other Canadian provinces enacted similar legislation at later dates; Manitoba 1939, 
Prince Edward Island: 1940, Saskatchewan: 1945, Nova Scotia: 1945, Alberta: 1955, 
Quebec: 1956, and Newfoundland: 1966. 

5 The War Measures Act pertaining to World War | was not applicable in World War Il. 

6 The most notorious of these disputes involved movements of chicken and eggs between 
Quebec, Manitoba, and Ontario. Each province attempted to maintain a closed market and 
several instances of predatory marketing practices were observed. It has been labelled 
the "Chicken and Egg War’. 
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Farm Products Marketing Council. This council was to be appointed with equa! 
representation from each of: a) the four western provinces, b) the two central provinces, 
and c) the Maritimes. At least 50% of the members were to be primary producers, and 
one of the Chairman or Vice-Chairman was also to be a primary producer. This national 
council was responsible to the federal minister of Agriculture and was charged with the 
supervision of all national marketing agencies established under this act dealing with 
interprovincial trade and export. 

Products previously regulated under the Canadian Wheat Board or the Canadian 
Dairy Commission (both crown corporations) are exempted from further regulation. It is 
interesting to note that section 18.3 of the Farm Products Marketing Agencies Act limits 
that no agency is empowered to implement any determination of the quantity in which any 
regulated product may be marketed except in the case of eggs and poultry (and parts 
thereof). 

in the event that the marketing agency established under the act be empowered to 
administer production or marketing quota, the Farm Products Marketing Agencies Act 
delineates how that quota should be allocated in section 24. Initial allocation was made on 
the basis of the production from that area in relation to the total production of Canada 
over aperiod of five years immediately preceding the effective date of the marketing plan. 
Any growth in the market, and therefore in quota base, was to be allocated according to 
the principles of comparative advantage in production. Clearly this was an attempt by the 
federal government to reduce consumer price as far as possible in future years. 
However, as Loyns (1972) notes, there will be difficulty in demonstrating the amount of 
advantage any one region has over another. 

The Canadian Chicken Marketing Agency was proclaimed in February 1979. The 
agency is supervised by the National Farm Products Marketing Council and is subject to the 
Farm Products Marketing Agencies Act of 1972. The agency functions to establish 
national and provincial production quotas, and to regulate interprovincial movement of this 
product to achieve a nationally stable market environment. Import quotas and international 
tariffs are determined by the Department of Industry, Trade and Commmerce subject to 


GATT regulations. 


ca a J oe ay 


anid phe? coal? 2eY gh Aart ea? rat Ne tae 
: a — 
: or 4 / ‘ 
we ° 67 A tm <= wre ayes: ' ice PO teeeP. cenit 
: J ed = 


cane Se ae i? a eae tae es 


_ 
f* i 7 7 - 


, - 
make, <tigy “Late or fe sens? SS 


a Vosiarych ey yO QI reas | ¢ j wr SiG ety = ee. | 
x mt [ j ewleiby » y bas oni. 2) eeciaet jes Be } 


¥< Lad 
te i ? i“ 
* © y ~~ d a 
j iT i} 
j 4 2 
¢ au i r ctf 4 f ¢ i 
oy r ® 
=-— 6 
nw in ra 0h 
T 5 i ’ aN a ‘ i,@ Ses @C is 4° eatreand 
tied t Ct.au wa Ts Way) Ge rap | ca efi 
. 
a mire fits pai ; rere @ 
f > 
' (i? ass eB ef rare ie, we i> OL ee PL ee Le ) Tee ’ 
ry.) : al 
(A 4arre 5 wu i ade: et fia big we t } gery 9 ase, i 
A = 
1A? Mild . Sh.) ; ' ners 4 ey om j 
” OO 
ui é iw Shy ra UM eeeriy ai +. sw 6A SIV Er |, A i of 
S wri nna) Sen oe i 
7 Vo etas ot Aa 2a «ij ' \1o4 ee } ov it S2 air 
' 
ws vu! remy Mig cies dont Pa TA Gow vee! jetaiel ie eatin mete 
To Rt. Weteipe M7 wr fo to) mung ginwelé 


CP AaAbe meinen ety ans Oise 6 om ethan wmlindie alae 


on wan oe 


eines - seg 


Ww oi) in 
: 


Producer price for broilers is set by provincial agencies, often based upon cost of 
production formula among other factors. Provincial agencies are also responsible for 
determining who will produce by establishing minimum or maximum size of operation, and 
regulating transfer, retention and allocation of quota. 

The Canadian Chicken Marketing Agency established quota in August 1979 for the 
calendar year 1979. These are shown in Table 3-1. (Note that Alberta and Newfoundland 
are included in these allocations even though neither province participated in the national 
plan during 1979.) 


Table 3-1: 1973 Canadian Production Quota Set by the Canadian Chicken Marketing 
Agency 


(000 Lbs. Eviscerated Weight) 


% Of 

Province Allocation National 
B.C. 91,000 TOW 2 
Alta.(1) 73,000 8.60 
Sask 1H, 17O PAO: 
Van. 34,500 4.07 
Ont. 294, 000 34.65 
Que. 277-000 32.64 
NB. 218700 2.56 
N.S. 30,000 ee 
Pek eS 0.14 
Nfld.(1) 9,000 1.06 


(1) Non-participating provinces. 
* Percentage calculations mine. 
Source: Canada Gazette Vol. 113iIl!)} No. 16:2830. 


Under the Canadian Chicken Orderly Marketing Regulations the Canadian Chicken 
Miarketing Agency established quotas for agents in unregulated areas wanting to market in 
a regulated area. In doing so the agency attempted to take account of economic market 
areas. Three things were taken into consideration when establishing these quotas: 

a. The capability of a province to meet its quota; 

b. The historical proportion of market demand for chicken in a province that Is a 
regulated area that is met by production of chicken in that province and by 
chicken marketed in that province by persons in a province that is an 
unregulated area; and 


S The existence of predatory marketing practices by persons in a province that is 
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an unregulated area when marketing into a province that is a regulated area 
including the shorting of a market traditionally supplied for the purpose of 
supplying an interprovincial market not traditionally supplied.’ 
The Agency further delimited the unregulated areas in section 4 of these regulations. 
“No person in an unregulated area shall engage in the marketing of chicken in 
interprovincial trade into a province that is a regulated area as a dealer, 
producer, processor, producer-processor or retailer unless a quota has been 
allotted to that person by the Agency.” 
These quotas established the maximum production which might be authorized for 
interprovincial trade. The Canadian Chicken Anti-Dumping Regulations outlined the 
minimum price for which any product could be sold in a regulated area - regardless of 
whether the origin of that product was regulated or unregulated. Through these measures 
the Canadian Chicken Marketing Agency was expected to effectively regulate (and thereby 
stabilize) the marketing of broiler chicken in Canada, thus resolving any further trade 
disputes. 

Marketing of broiler chicken within Alberta is subject to the Marketing of 
Agricultural Products (Alberta) Act of 1955, amended 1970 and 1972. The Alberta 
Broiler Growers Marketing Board was established in 1965 through an order in council 
under the Alberta Broiler Growers Marketing Plan. Several subsequent regulations for the 
conduct of the Alberta Broiler Growers Marketing Board have also been passed under this 
plan. (The content of these amendments and regulations do not form a part of this study.) 
Operations of the Board are supervised by the Alberta Agricultural Products Marketing 
Council established in 1955. 

Alberta does not participate in the Canadian Chicken Marketing Agency. From a 
national perspective, product from this region would be viewed as unregulated. The Farm 
Products Marketing Agencies Act indicates how unregulated product might be dealt with in 
interprovincial trade. 

Section 2.e.v. of the Farm Products Marketing Agencies Act provides authority to 
authorized national agencies (i.e. the Canadian Chicken Marketing Agency) to enforce a 
system of licensed marketing of regulated product in interprovincial or export trade. 


Regulated product is described in section 2.9, especially 2.gi1 where it states that 


’ Canada Gazette Vol. 113iIl) No. 16 p.2834. 
® Canada Gazette Vol. 113i(ll) No. 16 p.2833. 
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Table 3-2: 1980 Canadian Production Quota Set by the Canadian Chicken Marketing 
Agency 


(O00 Lbs. Eviscerated Weight) 
% Of 


Province Allocation National 
B.C 92,000 10.53 
Alta.( 1) 69,300 7.94 
Sask 21,000 2.40 
Mian 20,000 37S 
Ont 298,000 34 ae 
Que 295,000 Coe 
N.B 23, 000 ZS 
NUS 3 1500 eke) 
Pek 2, 1O@ 0.24 
Nfid.(1) 8,500 0.97 
Canada 873,400 


(1) Non-participating provinces. 
* Percentage calculations mine. 
Source: Canada Gazette Vol. 113iIII) No.24:4487 4489, 


Table 3-3: 1981 Canadian Production Quota Set by the Canadian Chicken Marketing 
Agency 


(O00 Lbs. Eviscerated Weight) 


% Of 

Province Allocation National 
BC 88,000 10:65 
Alta.(1) 65,524 7.93 
Sask ra.0 12 2.18 
Man 33,500 4.06 
Ont 284,669 34.46 
Que 27 424 32:00 
N.B eee | 270 
N.S. 317000 375 
Re} 2100 0.25 
Nfld.(1) 9,500 hTS 


(1) Non-participating provinces. 
* Percentage calculations mine. 
Source: Canada Gazette Vol. 114 (Ill) No.23:3670,3672 
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Table 3-4: 1982 Canadian Production Quota Set by the Canadien Chicken Marketing 


Agency 


(000 Lbs. Eviscerated Weight) 


Province 


Bc 
Alta.(1) 
Sask. 


Allocation 


% of 
National 


(1) Non-participating province. 
* Percentage calculations mine. 


Source: Canada Gazette Vol. 115/(IIl) No.24:3802, 3804. 


Table 3-5: 1983 Canadian Production Quota Set by the Canadian Chicken Marketing 


(O00 Lbs. Eviscerated Weight) 


Agency 
Initial 
Province Allocation 
BiG 85,200 
Alta.(1) 63,500 
Sask EV TAGE 
Man 33,500 
Ont 276,200. 
Que 274,300 
N.B 21,600 
N.S SOM00 
ele] S200 
Nfld 10,400 
Canada 821,800 


OMe 


National 


Revised 
Allocation 


% Of 
National 
10.46 
7.79 


(1) Non-participating province. 
* Percentage calculations mine. 


Source: Canada Pou/tryman Vol.69(1 1):32, 69(12):26. 
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regulated product is grown or produced... 
‘In any region of Canada designated in the proclamation that authorizes an 
agency to exercise its’ powers in relation to any such product grown or 
produced in that region, or in any such region and anywhere in Canada outside 
that region for shipment into that region in interprovincial trade and not for 
export where the proclamation that authorizes the agency to exercise its’ 
powers in relation to such product so provide.” 


In designating the powers of the proclaimed agency, section 23.e. states that the agency 


"designate bodies through which any regulated product in relation to which it 
may exercise its powers or any variety, class or grade of any such product 
shall be marketed in interprovincial or export trade.” 

From these quotations it would appear that the intent of the Farm Products 
Marketing Agencies Act is to provide means for complete control of interprovincial 
movements. The Canadian Chicken Marketing Agency Proclammation Act has given the 
agency the authority to carry out this function. In delineating the powers of the agency the 
proclamation readg...... 

"such powers may be exercised in relation to a) chickens and parts thereof 
produced anywhere in Canada except in the Provinces of Alberta, Manitoba and 
Newfoundland; and b) chickens and parts thereof produced in the Provinces of 
Alberta, Manitoba and Newfoundland for shipment into the rest of Canada in 
interprovincial trade and not for export.”® 
This proclamation was amended in August of 1979 and February of 1981 to include 
Manitoba and Newfoundland respectively. Alberta remains the only non-participating 
province in Canada. 

Clearly all interprovincial shipments of broiler chicken in Canada are to be 
regulated and coordinated by the Canadian Chicken Marketing Agency. The legislation 
does not allow for the existence of non-participants conducting interprovincial trade in 
broiler chicken. The licensing regulations for the Canadian Chicken Marketing Agency 
were discussed but not legislated until June 1981, coming into effect August 1, 1981. 
Section four of that document states..... 

"No person shall engage in the marketing of chicken in interprovincial or export 
trade as a producer, producer—processor, processor, dealer, or retailer unless 
he holds the appropriate license (set out in section 7) and pays to the Agency 
annually the fee prescribed by that section for that license."”° 

It can be surmised from the legislation that Alberta has been able to maintain an 
economic market area in Canada simply through cooperation with the other agents 


» Canada Gazette Vol. 113iIl) No. 4 p. 641. 
10 Canada Gazette Vol. 115iIl) No. 14 p. 1971. 
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involved. The purpose of this study is to examine the possible situations which would 
arise if any of the agents involved in the marketing of broiler chicken alter their current 


policies or conduct. 


iV. Theory of Economic Surplus 

In order to understand the conduct of the analysis it is necessary to understand not 
only the underlying theory but also to understand the development of that particular body 
of economic thought. The foliowing chapter outlines the development of the body of 
thought used in this research and the problems in its use. 

Economic rent or surplus has been a longstanding feature of economic theory. 
The earliest definition appears in mercantilist literature as the agricultural surplus remaining 
after seed and farmer's subsistence are removed from the harvest 

Adam Smith regarded rent as a residual bonus between the price received for a 
commodity and the payments to wages, interest, and entrepreneurial efforts? David 
Ricardo further developed this concept of differential surplus in his analysis of land rent. 

Ricardian rent accrues to land of superior quality when diminishing returns force 
the cultivation of inferior lands and competition maintains price at a level which is 
sufficient to cover cost of production on the least productive land in use.’? The amount of 
rent landlords could amass was therefore dependent upon the fertility of the particular 
land parcel, location, monopoly power, etc. Ricardian rent in this sense is not a cost of 
production and therefore it is not price determining.!*,}° 

John Bates Clark is largely credited for the generalization of Ricardian land rent 
principles into marginal productivity theory. Marginal productivity theory applies to the 
demand for, and supply of, all productive factors to hiring firms. In Ricardo’s analysis 
variable amounts of capital and labour are applied to a fixed supply of land; no rent occurs 
at the margin because the marginal product of labour and capital are exhausted by wages 
and interest. The same principie was applied, assuming fixed supplies of labour or capital 
to show that an analagous rent would accrue (up to the margin) according to the marginal 
product of all productive factors. All factors will be rewarded according to their marginal 
productivities (with underlying assumptions of perfect competitiion). In other words; total 


product will be exhausted when each factor is paid the equivalent of its’ marginal 


i es ey a ee ee 


4 Rima (1978). . 

12 The "natural price”; all of these payments were required in order for the commodity to 
be supplied at all. 

Rina (1976) o. 17 1. 

14 Rima (1978), p. 145. . 

15 (Refinement of this principle is associated also with Thomas Malthus and later with 


Nassau Senior and John Stuart Mill.) 
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product.!¢ 

Recalling that "natural price’ is simply the appropriate payment to wages, interest, 
and profits necessary to inauce production of a commodity, it can be deduced that this 
would be equivalent to the social cost of that commodity (again under assumptions of 
perfect competition). Recall that classical economic theory postulated that all rents would 
disappear in the long run due to competition. Marginal productivity theory therefore 
indicates that under conditions of perfect competition in the long run, all factors of 
production will receive a real rate of return equal to the social vaiue of their marginal 
physical product. 

Knut Wicksell was concerned with the circumstances under which total product 
would not be exhausted by rewards to the productive factors — especially increasing or 
decreasing returns. With increasing returns, the value of total product is too small to 
reward all factors according to their marginal products. Conversely, in the case of 
decreasing returns, a surplus will remain after all factors are rewarded. However, 
Wicksell noted that neither increasing nor decreasing returns are likely to prevail in the 
long run.?” 

As can be expected from this discussion, time is an important parameter to be 
considered in the analysis of rent. Alfred Marshall described the rents accruing in the 
short run as bleserene: returns to factors which are temporarily in excess of the value 
of their marginal products.!* in the long run quasi-rents are eliminated when the supply of 
the productive factor is no longer fixed. 

If all units of a factor of production are homogenous, then the reward to the 
marginal unit will be exactly equal to the reward of the average unit, and thus no 
opportunity for rent will exist. If in the long run, the supply of productive factors Is less 
than perfectly elastic, the short run quasi-rents are capitalized and embodied in the long 
run cost and supply curves. If quasi-rents or rents are embodied in the cost curves, it 
would follow that if price was determined by cost of production, then rents would be 
price determining. Recall that in the pure Ricardian analysis rent is a residual surplus and 


therefore is not price determining. 


16 Rima (1978). 
17 Rima (1978). 
18 Rima(1978), p SOS: 
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Differences between these two analyses of rent stem from the types of problems 
which were being addressed. Ricardo was trying to explain the incomes of various social 
classes. Marshall was dealing with the problem of exchange value of commodities and 
their associated factors of production. 

“Since the problem of exchange value always relates to particular commodities, 
Marshall recognized that part of the expense of producing a commodity is the 
competitive price it is necessary to pay for land (or other productive factors") 
in order to take it away from its’ other uses. In this case, rent is a necessary 
payment.”?° 

The difference between rent definitions received far less attention after Marshall 
presented price determination as an interaction between forces of supply and demand and 
departed from the classical notion that cost of production determined price. 

All concepts of rent discussed thus far have defined it as a surplus over and above 
the amount necessary to induce a factor into use.*? This is most commonly described as 
the area above the supply curve and below the prevailing price. Wessell (1967) describes 
the difference between Ricardian rent and the concept put forward by Pareto: the excesss 
earnings over the amount necessary to keep the factor in its’ present occupation. The 
Pareto concept is concerned with where a factor will be supplied — not simply if it is 
supplied, the Pareto concept is concerned with opportunity costs of competing uses. 

Another difference between these definitions Is in orientation. Ricardo’s definition 
is economy-oriented. Pareto's definition is user-oriented. 

"Paretian rent from the point of view of any individual user of a factor Is 

determined by how his demand influences the price of a factor assuming the 

demanas of all other users to be present in the market. It is clear that the sum 

of these influences is not necessarily the same as the sum of the 

consequences when ail of the individual demands are added or subtracted from 

the market at the same time.......... In addition we must remember that, when any 

user adds his demand to the factor market, the price rise he produces 

generates “rents” not only for himself but also necessitates additional payments 

by all other users of the agent.”” 
Wessel comments that, although perhaps interesting, these multiple rent concepts are of 
little practical value. One argument in favour of the Pareto concept is that it allows a 
compromise in the debate whether rents are price-determined or price—determining. 
However, as Wessell continues, rents are neither price-determined nor price-determining 
since both price and rent are co-determined as a result of the interaction between other 


19 Italics mine. 

ee Rima (OG) pez oc . 

21 These concepts have been developed most notably by Ricardo, Dupuit, and Marshall. 
22 Wessell (1967), p. 1123,1224. 
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larger forces of supply and demand. 

Worcester (1946) elaborated on the differences between Ricardian and Paretian 
rent. He noted that due to the differences in approach to the question of rent it was not 
likely that the two would coincide in empirical analysis. He suggested that marginal 
analysis?> would be more appropriate as it would include all elements of cost, both real and 


opportunity. 


"Economic surplus can arise only where there are differences among the 
various buyers or sellers of an identical article in respect of their willlingness to 
buy and sell. What is the same thing in other words, it is a phenomenon 
necessarily associated with less than perfectly elastic demands and supplies.’ ** 


23 (According to the marginal productivity theory discussed earlier in this chapter.) 
24 Boulding (1945), p. 851. 
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A. Controversy Over and Uses of Economic Surplus 

Various concepts of producer and consumer surplus are widely used by 
economists. It is a useful tool in examining benefits of international trade. If the belief 
that competitive equilibrium results in an optimum is held, then economic surplus can be 
used to measure welfare effects of resource misallocation in an economy.?s In consumers 
surplus the "basic idea ts to evaluate the value to a consumer or his "willingness to pay” for 
a change in price of good from say p® to p!. Because price changes affect consumer 
welfare, an evaluation of this effect is often a key input to public policy decisions.’?® 

When Marshall introduced the notion of producer surplus it was apparently an 
attempt to show the similarities between producer and consumer surplus.2? However, 
consumers are a relatively homogenous group as compared to the diverse group of 
producers or sellers. Seilers may refer to those selling either factors of production, 
intermediate good or final products. Producers themselves may be owners of firms or 
owners of factors of production. The widely accepted definition is that producers refers 
to owners of all factors of production. 

The common measure of producers surplus is the area above a supply curve 
below a price line. Exactly what this area measures is somewhat confusing. “In the short 
run, the area above a competitive firm’s short-run supply curve and below the price line 
provides a measure of the "excess of gross receipts over prime costs” since the firms 
short-run supply curve coincides with its’ short-run marginal cost curve. This surplus, 
formally equivalent to "quasi-rent”, is attributable to the short-run fixity of some factors 
of production."”* 

In the long run there would be no fixity of the factors of production and therefore 
no quasi-rents. By definition the long-run competitive equilibrium is the minimum of the 
long-run average cost curves for all firms which excludes the possibility of rents accruing 
to any firms. At first glance the issue would appear to have settled itself in the long-run. 


However, the costs to the firm for the factors of production may include rents or 


25 Harberger (1954) noted that although there may be concern about resource allocation 
and national income, his study on national income accounts indicated it did not have strong 
national effect. He did however note that the income distribution effects of resource 
misallocation would be more serious. 

26 Hausman (198 1), p. 662. 

oe Currie et, a/, (1971) p. 754. 

Currie et. al. (1917 1) b) /Oo: 
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surpluses over and above the minimum amount necessary to elicit their services. While 
these may be costs to the firm they are not real costs to society.?’ Thus the area above the 
supply curve might represent these rents if it is an average cost curve including rents as 
well as a marginal cost curve excluding rents. 

There are very few situations which meet the requirements of Ricardian rent and 
thereby indicate a single curve in short-run and long-run. One example is the pure 
Ricardian case of a fixed supply of land and unlimited supplies of other factors. 
Diminishing returns to land would be observed on land but the supply curve would be the 
long-run average cost curve as well as the long-run marginal cost curve including rent — 
therefore the area above the supply curve represents the true “rent”. Currie et. a/. (1971) 
also noted that the same situation would occur even if the supply of the single limiting 
factor was not fixed but simply not perfectly elastic. In the absence of technological 
change, this situation would be analogous to the pure Ricardian example of land. 

Mishan (1968) noted that this Ricardian condition would not hold if there were 
more than one limiting factor of production. 

"The industry supply curve is, admittedly, an average cost curve including rents 

— the rents of both factors in fact, since these alter as the industry's equilibrium 

output expands. But it is NOT also a marginal curve exciuding rent (as in the 

Ricardian average cost curve). An average curve including rent, equal to a 

marginal curve excluding rent, can be derived only in those cases in which rent 

accrues to a single fixed factor, all other factors being infinitely elastic. In the 

more general case, however, where the changes in rents of all factors are fully 

taken account of in the average curve, including of course the rental of capital 

(put no Knightian profit), the area above the rising industry supply curve carries 

no economic significance.’*° 
Currie et. a/. (1971) point out that rent will disappear in the long run only under perfectly 
competitive situations. Under imperfectly competitive situations "firms may receive a 
surplus in the long run as well as in the short run, for there is no inevitable force ensuring 
zero excess profits in the long run. Such a surplus results from some degree of market 
power. In the case of monopoly, it is essentially a rent from being the only seller in the 
market’.*} 


Hicks (1945) outlined consumer's surplus with reference to price: "Compensating 


variations measure the loss of income, taking place after the fall in price, which wouid 


29 (Shepherd (1970) argued that only payments above those necessary to obtain the 
desired mix of commodities are socially unnecessary.) 

30 Mishan (1968) p. 1277. 

31 Currie, et. a/. (1971), p. 758. 
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make the consumer no better off than he was before the fall took place. Equivaient 

variations on the other hand, measure the gain in income taking place at the higher price, 

which wouid give the same gain in satisfactions as the fall in price gives.” 

Mishan (1959) demonstrated that economic rent is symmetrical with consumers 
surplus (but with reference to supply price). Both measures consider the welfare of an 
indidividual when a given set of prices change. 

Currie et. a/. (1971) summarized Mishan’s producer compensating and equivalent 
variations in this way: 

"Compensating variation is the amount of compensation, paid or received, that will leave 
the factor owner in his /n/t/a/ welfare position following the change in price if he is 
free to supply any quantity after compensation. 

Compensating surplus is the amount of compensation, paid or received, that will leave the 
factor owner is his /nitia/ welfare position following the change in price if he ts 
constrained to supply the quantity he would have supplied at the new price in the 
absence of compensation. 

Equivalent variation is the amount of compensation, paid or received, that will leave the 
factor owner in his subsequent welfare position in the absence of the price change if 
he is free to supply any quantity after compensation. 

Equivalent surplus is the amount of compensation, paid or received, that will leave the 
factor owner in his subsequent welfare position in the absence of the price change if 
he is contrained to supply at the old price the quantity he would have supplied at that 
price in the absence of compensation.”*? 

These different definitions of surplus lead to the definition of two types of supply 
curves, ordinary supply curves (OSC) and compensated supply curves (CSC). The ordinary 
supply curve is derived from an individual firm's preference map — it shows the quantities 
that would be supplied at the various prices. (Note that it is possible to have a backward 
bending supply curve in some cases if there is a large value placed on leisure and the 
producer is subject to a time constraint) The compensated supply curve shows the 
product that would be supplied at any price if the producer is compensated to remain on 
the same indifference curve. (Note this precludes the existence of a backward bending 
supply curve.) 

Criticisms of economic rent have been leveled in many areas. Harberger (197 1) 
described five particular areas where consumer surplus has been labelled deficient. 

a. The analysis is valid only when the marginal utility of real income is constant. 
b. The analysis does not take count of changes in income distribution caused by 


32 Hicks (1945) p.69. 
33 Currie et. a/. (1971) p. 760. 
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the action(s) being anaiyzed. 


ee: The analysis is partial equilibrium in nature, and does not take account of the 
general-equilibrium consequences of the actions whose effects are being 
studied. 

d. The analysis, though valid for small changes, is not so for large changes. 

é. The concept has been rendered obsolete by revealed-preference analysis.*4 


Harberger then developed arguments to refute each of these criticisms in turn. He 
begins by stating that the assumption of constancy of marginal utility of income is not 
essential for the validity of consumer surplus. Using a Taylor expansioned utility function 
he determined that the second order conditions describing changes in the utility function 
would also describe changes in consumer surplus. This could be converted to monetary 
terms by dividing it by the marginal utility of income, which need not be constant in order 
to carry out this division. Harberger further defended the concept on the grounds that 
even though it may hold bias if the marginal utility of income does change over the period 
of analysis, it is still dealing with only a minute portion of GNP and therefore, in any one 
study, the bias in the results is not serious. 

A major criticism directed at the surplus concept is that it doesn't consider 
distributional aspects. Harberger noted this and described the necessity of having 
distributional weights applied to the appropriate data.) However, he went on to note that it 
was not likely that any concensus among analysts involved could be reached on the 
assignment of those weights, therefore it would be a far more practical idea to leave the 
analysis as it was. 

Harberger noted that a good many of the cost-benefit and surplus analyses have 
been partial equilibrium approaches. However, he goes on to point out that it was a direct 
result of the particular study and those conducting it, rather than a fault of the theory itself 
which is general equilibrium. 

On the notion of the validity over small changes only, Harberger points out that 
rarely do these types of studies ever involve zero-consumption vs some other 
consumption alternative. While agreeing that the functions would be less well-behaved 
outside the target neighborhood, he proposed that his framework of postulates would 


alleviate these grievances and provide the best approximations in practical situations. 


34 Harberger (1971) p. 786. 


7 ro od Go 


an cr 

ote irae, : ore tors Marrs Sate 5 Hui aN at 
- : e be te aie = a Cy wine »" wu0G! Maer 

-_ ae vis 


; Bs 
ar ay 06 “a sant - i i rel Masi ‘Tne © 
Vecnvwee ° iv | >.) oan e? *: f a) ee iva =r & 


‘(ap Gene ee an ; er rpel ravirh” 1 e¥ ' Ba _ 7 
, 

1 

ed 


’ . . Cua hy | anew a Si pee ae 


Foe Ad 4 ; a4) 
i re. i 
} [ eu] iViiwe 4 


* 
J Ti Ne 
F , iy i . 
— - t ' ] yer) 
é is iiot. ¥ ' 4 ie ~e 
i s 
e0 ‘* > ; 
: e 1 e j 
| i 4 uo ; i : ! al © % oA ane 
xy 4 » @ by Ty ei ? cmyly mL ery - 
’ 
oa AAs! “ae ; ’ ary] ey r ; ; 
pli tl 1 ew.) cy Pa im arp 
il Ss 
OP Nee Git), %G oars 7a, Spare) nN) ‘ ie? Gy rote Ge a 
a 


AG geuz ay wee Piru? eee ew 1 “1p it ‘ip ORmUP 
-_) 
ave -usiiaaiha 


snavanitnile> Cay Bohieny Seca a | ior, f party i 
i —_ s : 
here mcneiehl try we 77 pan at Oe a 


doe ne Pins! (Wren 7 
a a a a. 
- - 


Harberger's framework for applied welfare economics. were the following three 


basic postulates: 


a. 


The competitive demand price for a given unit measures the value of that unit 
to the demander; 


The competitive supply price for a given unit measures the value of the unit to 
the supplier; 


When evaluating net benefits or costs of a given action, the costs and benefits 
accruing to each member of the relevant group should be normally added 
without regard to the individual(s) to whom they accrue.*° 


One of the major assumptions in economic analysis is that economic agents are 


unconstrained. Optimum conditions will evolve through competition, consumer choice, 


etc.*¢ At this optimum, maximum welfare for all will be achieved. 


When constraints do exist, the optimum may or may not be reached depending 


upon the nature of the constraint. Lipsey and Lancaster (1956) noted that there are no a 


priori means of determining the new optimum under constrained conditions, however, 


they define it clearly. 


"It is well known that the attainment of a Paretian optimum requires the 
fulfillment of all the optimum conditions. The general theorem for the second 
best optimum states that if there is introduced into a general equilibrium system 
a constraint which prevents the attainment of one of the Paretian conditions, 
the other Paretian conditions, although still attainable, are, in general, no longer 
desirable. In other words, given that one of the Paretian optimum conditions 
cannot be fulfilled, then an optimum situation can be achieved only by departing 
from all the other Paretian conditions. The optimum situation finally attained 
may be termed a second best optimum because it is achieved subject to a 
constraint which, by definition, prevents the attainment of a Paretian 
optimum.’ 


The use of economic rent concepts should be conducted with some caution. 


However, recognizing the limitations of the method, it provides a too! of economic 


analysis. 


35 Harberger (1971) p. 785. Tr. 

36 Adam Smith described this process as the “invisible hand’ which would guide the 
economy to optimum conditions. 

37 Lipsey and Lancaster (1956) p. 11. 
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V. Literature Review of Supply and Demand Studies 


A. Theoretical Review of Demand Analysis 

tatistical analysis of consumer demand requires a clear understanding of the data 
before any calculations are carried out. Interpretation of the calculated parameters is 
subject to the limiting assumptions used and methodological constraints. 

The data set often used for demand analysis are paired observations of prices and 
quantities of product moved at the retail, wholesale, and farm levels. It is not immediately 
obvious whether a regression line through these points is a supply or demand curve as the 
observations represent intersections of the two. Working (1927) was among the first to 
discuss this identification problem. He enlarged on four important aspects: 

a. Whether the supply or the demand curve is more variable; noted observations 


trace the least variable curve. 


b. The market level being observed. 
e The extent of ceter/s paribus limitations. 
d. Whether shifts in supply and demand curves are correlated or random, or 


restricted in any way. 
Working stated that statistical demand curves approximate a relation at a particular point in 
time (or over a particular period of time) according to the assumptions made about 
continuing conditions. 

There are several alternative models which can be used in a demand analysis. 
Unfortunately there are no strong @ prior’ specifications to determine the most 
appropriate model in given situations. In fact, Kuznets (1953) states 

"It is ordinarily possible, and in a serious study it would appear desirable, to 
experiment with several different formulations as well as with various versions 
of the same model.”** 

Hassan and Johnson (1983) examined quarterly data between 1965 and 1976. 
Their purpose was to examine some of the commonly used practices in quarterly demand 
analysis. Common practice is usually to "use ordinary least squares with seasonal dummies 
in linear regression analysis of seasonally unadjusted time series data. The approach Is 


based on a hypothesis of fixed and constant shifts in the intercept for each of the 
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quarters."*? They formulated six alternative methods of estimation and used root mean 


square error (RMS) to evaluate and compare methods 


a. Ordinary least squares — no seasonal effects (OLS). 

b. Ordinary least squares — fixed effects. 

c: Generalized least squares — random effects (GLS). 

d. Generalized least squares — fixed and random effects. 
= Error components model. 

te Seemingly unrelated regressions. 


"Results for the demand models with alternative seasonality hypotheses are quite 
different, implying researchers should exercise care in selecting a representation for 
seasonality that is consistent with the process generating the data, the thoery, and the 
institutional setting governing population from which the sample is drawn.”*° 

Examining the within-sample errors they found the formulations followed a 
consistent pattern: OLS (fixed effects) ranking highest; followed by GLS (fixed and random 
effects); OLS (no seasonal effects); SUR; and Error components model in roughly that 
order. Examining the RMS errors for outside-sample data showed a much different 
pattern which variea by commodity. They found that the GLS (fixed and random effects) 
ranked first for chicken, the OLS (fixed effects) and Error components model also 
performing well. 

They conclude that unless very strong a pr/or/ information exists for use of fixed 
dummy variables*! one should proceed more cautiously using models involving random 
effects as amore appropriate alternative 

Fox (1954) questioned the use of multiple vs. single equation approaches to the 
measurement of demand...... 

"| accept the proposition that many economic phenomena must be explained in 
two or more simultaneous relationships. However, single — equation methods 
appear to be both practically and theoretically appropriate for estimating many 
structural relationships in the field of food and agriculture."* 


Since Fox published that article there have been many refinements in techniques for both 


approaches and computer programs to calculate them. 


39 Hassan and Johnson (1983) p.77. 

40 Hassan and Johnson (1983) p.77. 

41 (As in the demand for Christmas turkey for example.) 
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Table 5-1: RMS Percentage Errors for Alternative Seasonality Models obtained by 
Hassan & Johnson (1983) 


(Results shown only for Chicken Demand Models) 


OLS-No OLS GES OLS 
Sample Seasonal Fixed Random Fixed& Error 
Period Effects Effects Effects Random Components SUR 
Within 
Sample 
1965-1976 FOC eRe 7.33 5.36 8.09 LAY 
Outside 
Sample 
(ee 1218 Cor 12.64 6.26 TAS: eSZ 


Source: Hassan and Johnson (1983) p.9 1,92. 


The functional forms used in the analysis of demand for food products have often 
used either a linear or log specification. Chang (1977) discussed several established 
notions and their importance tn choice of functional form in the estimation of demand. It 
is Known and documented that once a certain subsistence level is reached, the rate of 
food consumption increase slows as levels of income rise, hence income elasticities of 
demand for food would be expected to fall, (demand for food becoming increasingly 
inelastic).*° 

Tomek (1965) attempted to demonstrate falling demand elasticities for broiler 
chicken over time using quarteriy US. data spanning 1949 - 1964. Heavily reliant on 
previous work done by Stanton (1961) he began by analyzing scattergrams of his data and 
found two logical groups to exist. These two groups formed the basis of his linear 
regressions. Tomek found the elasticity of demand to be slightly less in the second and 
later time period, suggesting that consumer demand for chicken did follow theoretical 
patterns. 

Chang (1977) noted that a linear functional form implies that the income elasticity 
of demand is rising and tends toward unity (if it is less than unity). This is clearly 
inconsistent with the theory and empirical studies mentioned above. 

The logarithmic functional form implies that the income and price elasticities of 
demand are constant at any level of income or price. This may be a restrictive notion if 


43 Refer to Goreux (1960) and Tomek (1965). 
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Table 5-2: Observed Changes in Elasticity of Demand for Broilers Obtained by 
Tomek (1965) 


Sample Years Spanned No. of Own Price 
Period Observations Elasticity 

] 1949 - 1956/01) 28 =2.66 

2 1956(Q2) - 1964 SZ =2135 


Source: Tomek (1965) p. 801. 


ae 5-3: Income Elasticity of Demand for Meat in the U.S.A Estimated by Chang 
1977); 


$ Per.Cap. Linear Log General 
Year Income Form Form Form 
1IS5 1035 Ossi 0.493 0.647 
1940 1259 Geez 0.433 C579 
1950 1646 0.454 0.493 0.492 
1955 1795 0.439 0.493 0.506 
1960 1883 0.466 0.493 0.487 
1965 2239 0534 0.493 0.468 
1970 2010 Cia as 0.493 0.403 
1974 2846 0.606 0.493 0.402 
MEAN 0.479 0.493 0.493 


source: Chang( 1977) pr 358: 


price and income variation is large within the data set. 

Chang (1977) formulated a general equation, of which the log and the linear are 
only specific cases, and described the limitations and appropriateness of all three. He 
conducted empirical tests using all three formulations on the same demand data spanning 
the years 1935 - 1974 and a maximum likelihood method. Using the general functional 
form, he found the income elasticities to in fact be falling over time as would be expected 
from theory and supported in other empirical studies. The logarithmic form yielded a 
constant elasticity which was equal at the mean with the general formulation. The validity 
of a linear model, (yielding increasing income elasticities over time), was statistically 
rejected. 

Chang summarized by noting that the income elasticity of demand for meat is 
declining, but since the rate of decline is slow, the logarithmic form is an acceptable 


approximation if the range in income levels and prices are limited. 
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A logarithmic specification is often used for convenience in addition to the 
accompanying theoretical notions. The estimated coefficients can be directly interpreted 
as elasticities if the equation is normalized with respect to the quantity coefficient. 

Learn (1956) noted that equations tend to be more stable when expressed in 
percentage terms than in actual values. To the extent that this is true, a logarithmic 
formulation would then be preferable. Holmes (1968) notes that by assuming constant 
elasticities with the logarithmic formulation the possibility of saturation is ruled out. He 
therefore recommended the using reciprocals of the data and a linear formulation. 

Hassan and Johnson (1979) attempted to further clarify the issue of appropriate 
functional forms. They experimented with different functional forms and transformations 
of variables using a maximum likelihood technique on Canadian data between 1965 and 
1976 to estimate demand equations for beef, pork, veal, chicken and turkey. Their results 
show that linear methods slightly overestimated both price and income elasticities of 
demand for chicken, while double logarithmic, semi-logarithmic and inverse methods 
underestimated both elasticities as compared with the general form. They found that the 
functional forms which best approximated the demand structure in question varied 
between the commodities being determined. For chicken, the semi-log and double-log 
tTorms could not be statistically rejected. However, they add that "errors on the order of 
100% are possible in elasticities estimated from structural forms within the family but not 
optimal for the data’**. Examination of Table 5.4 illustrates this point. 

Hassan and Johnson (1979) use the general form as their standard and compare all 
other results to it. Theory and empirical analysis in Chang support their choice. (Note that 
this implies the estimates of own price and income elasticities of demand from the general 
functional form would also be considered the most reliable in their study.) 

The type of data base being used will have effect on the nature of the analysis 
posing some unique difficulties. Time series data need be deflated to a common year. In 
the case of retail prices, a retail price index is usually readily available and appropriate. In 
the case of farm prices a more unique deflator is required, and is not usually so readily 
available. If the data being used is from family budget information it will be expressed in 


units of expenditure, not quantity. This will probably result in an overestimation of the 


44 Hassan and Johnson (1979) p. 10. 
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Table 5-4: Elasticity Estimates from Alternate Functional Forms Obtained by Hassan 
and Johnson (1979) 


(Estimates shown for chicken only) 


Own Own Income 
Functional Price as % of Income as % of 
Form FR? Elast. General Elast. Genera! 
Linear 8990 -0.7640 104.35 0.6300 VO O 
Double log 8082 =) 65a 88.93 OS673 91.13 
Semi. log 8309 -0.6056 S272 C5335 85.70 
Log.Inverse feeds -0.4206 57.45 0.3794 60.94 
inverse .867 1 8 at Beal S BOs 0.340 1 5463 
General 9110 =O 3211 0.6225 


Source: Hassan and Johnson (1979) p.11. 


income elasticity of demand as compared with time series data because as income rises, 
expenditures include improved quality of purchase as well as increasing quantity of 
purchases. 

George and King (1971) compare data from U.S. household food consumption 
surveys between 1955 and 1965. They attempted to divide the expenditure elasticity into 
quantity and quality components. Using ordinary regression analysis on data from a 
household food consumption survey taken in 1965, they estimated expenditure elasticity 
and quantity and qualtiy components for a number of commodities. For chicken they 
estimated the expenditure elasticity to be (0.056); the quantity elasticity (-0.034); and the 
quality component (0.090). In discussing their results they noted ‘it is expected that the 
quality elasticity is positive because higher-income groups tend to consume more 
expensive or fancy grades and varieties. Also, upgrading of diets, with increased income 
is reflected in the fact that changes in quantity consumed may not be so large as changes 
in expenditure on food items.”*° 

A method for combining time series and cross sectional data must subtract the 
quality elasticity (as measured with respect to price) from the quantity elasticity (all 
elasticities measured with respect to income). As the endogenous variable in cross 
sectional analysis is quantities, and price in time series analysis, the estimated parameters 
do not directly correspond between the two systems. Algebraic means of transposing 
the parameters may not adequately deal with the associated disturbance terms. 


4S George and King (197 1) p.72,73. 
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George and King found that chicken consumption increased over all income groups 
between sample dates. Comparison of the regression lines for 1955 and 1965 showed a 
significant increase in the intercept coefficient and a significant decrease in the slope 
coefficient. This meant that the differences between income groups were becoming less 
(lower income groups experiencing a larger percentage increase than higher income 
groups). Income elasticity of demand for all food remained stable between sample 
periods. They noted a variation in elasticity of demand for chicken of 0.05 to 0.10 
between the highest and lowest income groups. 

The time frame of the sample period will have an effect not only on the sample 
elasticity estimates by also in the difference between market levels. For example, there 
may be seasonal differences which do not appear in annua! observation. It is expected 
that these differences, and differences between market levels, will disappear because the 
product will have been moved through the entire system. 

Pasour and Schrimper (1965) investigate the effect of length of adjustment period 
on measured demand elasticities. They also analyze the demand for storage stocks of a 
commodity. (Demand in short periods of time arise in part from a storage activity, more 
so than in longer periods of time. The other force affecting the elasticity of demand over 
longer periods of time is the elasticity of substitution with other commodities.) They 
found that demand for use was more elastic in the long run, and demand for storage was 
more elastic in the short run. 

Manderscheid (1964) noted that some authors argue that the price elasticity for a 
commodity first becomes more inelastic as the adjustment period increases, and then, 
becomes more elastic as the adjustment period continues to be lengthened. It would then 
be possible to have a U - shaped plot of elasticity vs adjustment period. However, the 
work by Pasour and Schrimper (1965) does not support this when the demand for storage 
stocks of commodity are taken into consideration. 

Time series demand analysis is subject to debate over the most appropriate 
method for estimating long run elasticities. There are basically two approaches; one 
proposed by Working (1954) and adapted by Ladd and Tedford (1959), the other 


proposed by Nerlove (1958) and Nerlove and Addison (1958). 
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The Working model! is based on a system of moving averages of both quantity and 
income related to current price. It is based on two components; the current year, and a 
moving average of the last five years. Both Kuznets (1953) and O'Regan (1955) strongly 
criticize the model. They do not agree that the current consumption is intuitively linked to 
deflated indices of previous prices. Gislason (1957) on the other hand supports the 
Working model in that consumer response to price changes is not instantaneous and 
therefore is likely to be affected by price information from previous years. 

‘In fact, the values of the long run variables at any point in time are not 
independent of the path taken by the short run variables in reaching that point. 
Thus, analysis of long run demand is essentially a phase of dynamic analysis."* 

The Nerlove model is based on distributed lagged information. The model allows 
for lags in prices, income and quantity. It also includes expectations (and thereby a 
distribution of uncertainty). lronmonger (1959) strongly disputed the notion that “inertia” 
on the part of consumers, although existing, could explain the long run trends in food 
consumption. 

Manderscheid (1964) provides a summary article on seven problems areas in 
deriving and interpreting price and income elasticities of demand. 

a. Nature of the observations; ie. time series data. 
b. Length of the adjustment period. 
c Length of the sample period. 


d. Stage in the marketing process. 


é. Controlled / uncontrolled and interrelated variables. 
f. Functional form. 
g. Estimation procedures. 


All of these points and their implications have been discussed in some detail in this review. 


46 Gislason (1957) p. 802. 
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B. Consumer Demand for Chicken 

Many comprehensive studies have been conducted on consumer demand for both 
food and nonfood items. These studies vary from sectoral models to those focussing on 
single commodities. Demand for broiler chicken is often analyzed in models of consumer 
demand for selected meats and poultry. Consumer demand studies can be conducted with 
a variety of time units. Those most commonly used are monthly, quarterly, or annual 
periods. The frame of analysis can be time-series or cross-sectional. 

Stanton (1961) attempted to analyze seasonal variations in U.S. broiler demand. 
Preliminary regression analysis through quarterly price consumption data indicated two 
distinct relationships: summer (quarters 2 and 3) and winter (quarters 1 and 4). His data 
spanned 1953 - 1959, prices and incomes deflated by consumer price index and al! data 
converted to logarithms. 

Stanton's first model is a price dependent regression to derive price flexibility 
coefficients.*7 He found that the only significant variable in summer equations to be the 
price flexibility coefficient, whereas in winter the coefficients for beef, pork, and 
consumer income are important. He suggested that the “outdoor” uses of broilers in the 
summer months, ana competition from turkey and other products in the winter months 
would explain the stronger’ summer demand for broilers. 

Stanton developed demand elasticities by two quantity dependent methods. The 
first is using reduced form equations, the second is using a simple single equation 
approach. In comparing the two methods Stanton finds conflicting evidence on seasonal 
demand differences. Reduced form equations delivered the ‘expected’ significant 
variables in summer and winter, however, the single equations yielded coefficients of 
"expected’ magnitude. He concludes that his original hypothesis regarding seasonal 
differences are neither disproved nor strongly supported. Some of Stanton’s results are 
presented in Table 5.5. 

In presenting his method of analysis Stanton expressed concern on two problems 
dealing with seasonal differences. The first was a parallel shift in demand according to 
season, and the second was a change in the nature of demand. In order to circumvent 
these identification problems Stanton ran separate analyses for the two seasons in order 


47 Price flexibilities measure the percentage change in price associated with a | percent 
change in quantity demanded. 


i see 


’ i 
i 


Ce 
EBB rs? Wak 9. ye OSE WERE te, > | ww 


- 7 
- ok 
oo aa Yaar few ta Tet! Y 
7 . ~~ ; 
i Liebe en or Aes informe & by! i. oy 
‘ 
io be. aie Westar «' iow ieee ot 
as a ' : avy 
q "1 ' y ay i 7 ’ agar ore - = a Saas 
4 >. —y © 
¢ i wR mgt) «i ie 
; > 
F ony 4 j & grwart? 2 oe ets ho! a t 
9 > ¢ we) St Pi 1 ine a a 
bos wy a ¢ | ‘ i) ‘ 1 Lae re 4 >) 
. r us ° i 
' i i) 4 i 
° t 
\ i i 1h 1 p ime or 
mts. Weil ioay i p es j ryrem + anes GH 
‘ vent ; { fas isle) i ao j mers, wt =% lea) a 
7) : “i re 
. eA | bli ‘ Gs ore 
. i 2 
nie Paes A apa! PL Bre Lis, fog!) Prue ee 
j ! 
(Aine wee : @ 7 OCiWe cost + iin = Paps ~ ave : ise ro FOr AG A 
i iae bet |e ee uit Ji aioe oq i Sin 
: ' ¢ a ' a 
ia Oe 44 7 > teal) cH Alee any orn! etiie i) ey 
: p ; J i anatine 
: 
Wee? IE AGW’ CuRU ry? acter 4t' ulster ci Sean 


ow <n) yaar? 1® & "a> host i> \ 


ee pete mpi ‘met Tage fot > ots are 7 
y i Ue tT 


. 
heft wD si te ] C 


— - _ 
‘Gr fees Wits 1 ag one 
— 


PF 2 + agp ia 
se a= U 
piles. 


ur 4m am stile ; 


vs enreel 
» wera 


aie = - 


36 


that these differences were not assumed by the method of analysis. Logan and Boles 
(1962) attempted to clarify this issue. 

Logan and Boies analyzed U.S. price-—consumption data for the period of 1948 - 
1959, in quarterly time periods. Their purpose was to test the two hypotheses: the slopes 
of the demand functions were constant by season within the year, and the level of the 
demancd functions are constant among seasons of the year. 

The results of their study are interesting. They did not find any significant 
difference betweeen the slopes of the seasonal demand functions, however, they did find 
significant differences in the level of the seasonal demand functions. Contrary to Stanton 
they did not find any good reason to combine any of the four seasonal equations. 

It is also interesting to note their resulting coefficients comparing broilers to beef 
and pork. They found that in the broiler equation, beef and pork consumption coefficients 
are negative, indicating that they are considered substitutes for broilers. In the beef and 
pork equations however, the coefficient on broiler consumption was found to be positive, 
indicating that broilers are not considered substitutes for beef and pork. 

Logan and Boles used two equational specifications for their direct demand 
relationships. The first, a simple linear relation, in the second specification the data were 
transformed into logarithms. They found that the linear specification resulted in lower 
sums of squared residuals than the logarithmic specification but found the values of 
elasticities to be the similar with both methods. 

Using reduced form equations and a quarterly model, Logan and Boles estimated 
price flexibilities. A summary of their results is presented in Table 5.6. 

In attempt to further clarify the seasonal nature of broiler demand, Farris and 
Darley (1964) conducted a study of U.S. monthly price-quantity relations at the farm level. 
Similar to earlier findings of Logan and Boles, they found no significant difference 
between the slopes of seasonal demand curves, but did find significant difference 
between the level of the demand curve for each season, increasing as expected during the 
"summer’ season. 

Data in the Farris and Darley model spanned the years 1953 — 1963. Observations 
between 1953 and 1957 were lagged three months, and observations between 1958 and 


1963 were lagged two months. This was done to incorporate at least some of the 
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Table 5-5: Seasonal Price Flexibilities and Demand Elasticities For Broilers Obtained 
by Stanton (1961) 


Winter Season Summer Season 

Price Flexibility SO) 7A Oy =0.593 
Own Price Elasticity 

1) Reduced Form = 1256 seer aG S| 

2) Single Equation Bec oO silliest, 
Income Elasticity 

1) Reduced Form +3.668 +03 11 

2) Single Equation +2.164 OBS 


Source: Stanton (1961) p. 10,11. 


Table 5-6: Price Flexibilities and Demand Elasticities For Broilers Obtained by Logan 
and Boles (1962) 


Season 
Annual O1 OF Q3 Q4 
Price 

Flexibilities 

Log. Ono s 

Linear —O G03 0.360 =0:365 SO ET) 
Own Price 
Elasticities 

Log. Se NTR 

Linear -3.069 =2,.006 2.545 =2.930 


Source: Logan and Boles (1962) p. 1059. 


changing structure of the poultry industry into their model. Coefficients were estimated 
from simple linear and logarithmic specifications by OLS. 

Farris and Darley found that their linear model had a higher R? for the months of 
June to October (summer), whereas the logarithmic model yielded higher R*? between 
November and May (winter). A relevant summary of their results is shown in Table 5.7. 

Lee (1973) attempted to analyze and provide quantitative measures of the 
determinants of demand for poultry meat in order to develop a forecasting model of the 
Canadian poultry meat sector. He used logarithms of monthly data spanning 1963 — 1970 
in a two stage least squares regression analysis. 

Interpretation of Lee's results is difficult as a high degree of serial correlation was 
observed in all of his models. In comparing his estimated elasticities with others in the 


literature, they appear to be over-estimated. Lee discussed the nature of farm—level 
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Table 5-7: Price Flexibilities and Elasticities of Demand for Broilers At The Farm 
Level Obtained by Farris and Darley (1964) 


Price Elasticity Elasticity 

Month Flexibility (Log.) (Linear) 
Jan. =0.72 162 138577 =137236 
Feb. -0.7026S 1423 10 —VSSO74 
Mar. = OL Peels = 27464 = 23954 
Apr. -0.79791 =| 25327 =0.12462 
May ORs ihs —(H74es =O: 10852 
June =0:87044 -1.14888 —0.10943 
July -0.96798 =1.03S306 -0.97526 
Aug. GL els =O eS =O092116 
Sept. =1:0165 1 -0.98376 =O. 84526 
Oct. -0.99549 =1.00453 -0.84236 
Nov. -0.89889 Sin2a3 —0.95403 
Dec. -0.6508 1 = | eayeista)5) - 1.40954 


*Computed at the means of the variables for each month. 
Source: Farris and Darley (1964) p.852,855. 


Table 5-8: Estimates of Elasticity of Demand for Broiler Chicken Obtained by Lee 
(1873). 


Market Level Elasticity 
Retail -4.1861 
Wholesale - 1.8048 

Farm =3.7145 


Source: Lee (1973) p. 212. 


poultry pricing in Canada and the possible effects of administered pricing. He suggested 
that the policy of the provincial boards would behave as a missing variable in statistical 
analysis. His results are presented in Table 5.8. 

Holliday (1978) presents a quadratic programming spatial equilibrium model of the 
relationships in the Canadian broiler industry. He analyzed quarterly data between 1963 
and 1975. to estimate demand elasticity in a two stage least squares analysis (which 
appears to have been linear). He used farm price of broilers indicating that his calculated 
elasticities are farm level in both his calculations for Canada and the United States. 

Considering that Holliday deals specifically with broiler chicken, which is not 
directly comparable to total chicken, it is difficult to compare the results of his study with 


others in this literature review. 
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Table 5-9: Price and Income Elasticities obtained by Holliday (1976) 


Farm Level 
Elasticity Canada USA 
Own Price -0.4389 Oo) 1S 
Income eS Sanit) +0.4493 
0.0563(2) 


(1) Second quarter 1963 to third quarter 1970. 
(2) Fourth quarter 1970 to second quarter 1975. 
Source: Holliday (1976) p.75,76. 

Some of the observed differences could be due to methodological differences: 
Holliday used quarterly data and dummies for time period and income changes over a 
different sample period. His model included demand for closing stocks which would also 
affect the nature of his model. (Demand for closing stocks is also noted in the discussion 
by Pasour and Schrimper (1965).) 

Brandow (1961) constructed a US. consumer demand model relationship matrix 
for twenty-four farm products including meat, poultry, dairy, crops, feedgrains and 
oilseeds. The purpose of his model was to describe !ong run tendencies in the total 
agricultural sector (consumer, export and industrial markets) and provide information 
useful in policy formulation. Brandow relied heavily on homogeneity and symmetry 
conditions*® to derive a matrix of demand relationships at the retail level. The data base in 
Brandow’'s estimated mode! are average 1955-1957 prices, margins, and market clearing 
quantities. Variables are initially converted to logarithms of their annual values. 

The first section of his model develops these demand relationships at the retail 
level. Brandow analyzes marketing margins to determine a price relation between retail 
and farm prices. Substituting these derived price relations for each product back into his 
complete matrix formulation, Brandow recalculates the demand functions to determine the 
demand parameters at the farm level. A partial summary of Brandow’s retail and farm level 
coefficients are presented in Table 5.10. 


48a) The homogeneity condition states that the sum of the cross—price, own-price and 
income elasticities for a particular commodity equal zero. ~*~ 

b.) The symmetry condition states that knowing the value of one cross price elasticity 
coefficient permits the calculation of the other between commodities. 
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Table 5-10: Price Flexibilities and Elasticities of Demand for Chicken Obtained by 
Brandow (1961). 


Retail Sector Farm Sector 
Price Flexibilities —0.950 = 14907 
Elasticities 
Own Price =|. 16027 =O. 7357 
Income +03 700 


*Calculated at the means of 1955-1957 data. 
Source: Brandow (1961) p. 17,65 

The study conducted by George and King (1971) dealt with forty-nine 
commodities or food commodity groups in much the same manner as Brandow. One goal 
of their study was to construct a matrix of demand interrelationships for the United States 
dealing with both cross sectional (1955 and 1965), and time series (1948 - 1968) data. 

George and King develop a complete demand analysis at the retail level. They 
develop a few relationships at the farm level through analysis of marketing margins using 
elasticity of price transmission. George and King define the elasticity of price 
transmission as the "ratio of relative change in retail price to the relative change in the farm 
level price’.4? Knowing the elasticity of retail! demand, and calculating the elasticity of price 
transmission for several commodities, the farm level elasticity of demand was shown to 
be simply the product of the elasticity at the retail level and the elasticity of price 
transmission.*® Table 5.11 shows some of their calculated parameters at the farm and retail 
level. 

Tryfos and Tryphonopoulos (1973) use a system of linear demand functions for 
beef, pork, veal, lamb and chicken to estimate the appropriate parameters through two 
stage least squares analysis and Seemingly Unrelated Regressions (SUR) technique.*! 
Canadian prices and income data spanning 1954 - 1970 were deflated to 1961 levels. 
They found a relatively high income elasticity of demand for chicken, and a fairly low own 


price elasticity of demand. They suggest that this is due to a change in tastes over time 


49 George and King (1971) p. 61. 

50 This method is used later in this paper. (See Methodology, Chapter 6.) = 
M. Nerlove presents a similar analysis of related farm and retail price through the elasticity 
of price transmission in: Foote, R., (1958). | . ; 

51 Seemingly Unrelated Regressions: The SUR method is attributed to Zeliner, A, 1962, "An 
Effiecient Method for Estimating Seemingly Unrelated Equations and Tests for 
Aggregation Bias’, American Statistical Association Journal, Vol. 57:348- 368. 
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Table 5-11: Elasticities of Demand at Farm and Retail Levels Obtained By George and 
King (1971) 


Retail Level Farm Level 
Own Price Elast. SO TI SAG -~0.602348 
Income Elast. +0.178490 
Elasticity of Price Transmission +0.774894 


Source: George and King (197 1) p. 46,64. 


that is highly correlated with income. There is no support found for this suggestion in 
other studies. Tryfos and Tryphonopoulos did not obtain significant regression 
coefficients, nor were all coefficients of expected sign. 

Hassan and Katz (1975) used both the SUR and Full Information Maximum 
Likelihood (FIML)*? methods. They found the results from the FIML method to be more 
reliable with lower standard errors.*? Hassan and Katz (1975) estimated their parameters 
from Canadian time series data (1954-1972) using a complete set of logarithmic demand 
equations using similar commodity classifications as Tryfos and Tryphonopoulos: beef, 
pork, veal, lamb, chicken and turkey. They tested their model by comparing their predicted 
values for 1973 with preliminary data published by Statistics Canada. Estimates for Fowl 
and Chicken exceeded the actual consumption by a maximum of 6.0%. See Table 5.13. 

A recent analysis of consumer demand interrelationships in Canada was conducted 
by Hassan and Johnson (1976). They divided their data into twenty-seven different food 
commodities and commodity groups based on data quality, data availability, and the 
purpose of the study. (One purpose of the study was to estimate parameters for policy 
formulation and forecasting.) Logarithmic data spanning 1957 — 1972 was used for the 
meat and poultry regressions, prices are deflated to 1961 levels. They used two methods 
of regression — SUR and FIML. Results of both methods yielded parameters of expected 
signs, magnitude, which were statistically significant. They found that parameters 


52 Full Information Maximum Likelihood Method: FIML estimates require complete 
specification of the model and are subject to bias with small samples. Parameters are 
non-linear. The model is extremely sensitive to specification error. 

53 In comparing SUR and FIML estimators, the FIML estimators are found to have smaller 
standard errors although they are similar in size and magnitude to those obtained through 
SUR techniques. (See Hassan and Katz (1975), and Hassan and Johnson (1976).) Itis also 
noted in Hassan and Katz (1975) that in smaller samples when the disturbance terms are 
correlated, the FIML estimators yeild lower variance than SUR estimators. 
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Table 5-12: Price and Income Elasticities of Demand for Chicken Obtained By Tryfos 
and Tryphonopoulos (1973). 


Own Price Income 
Elasticity Elasticity 
ON ONS +1.129 


Note that regression coefficients in this model were not significant. 
Source: Tryfos and Tryphonopoulos (1973) p.65 1. 


Table 5-13: Price and income Elasticities of Demand for Chicken Obtained by Hassan 
and Katz (1975). 


Elasticity Method Period 
Own Price -0.4458 SUR 1954-1972 
Income +0.6922 SUR 1954-1972 
Own Price -—0.4499 FIML 1954-1972 
Income +0.6898 FIML 1954-1972 
Own Price —O5 839 SUR 1957-1972 
Income +0.706 1 SUR 1957-1972 
Own Price =). 56G7 FIML 1957-1972 
Income +0.7295 FIML 1957-1972 


Source: Hassan and Katz (1975) p. 55-58. 


Table 5-14: Price and income Elasticities of Demand for Chicken Obtained by Hassan 
and Johnson (1976) 


Elasticity Method 
Time Series Data 
Own price =OO5Sc SUR 
Own price moos? FIMIL 
Income 0.706 1 SUR 
Income 0.7295 FIML 
Cross Section(1) 
Income 0.1490 


(1) Data from Hassan and Lu, (1974) 
Source: Hassan and Johnson (1976) p.28,40. 


estimated with FIML methods were of similar magnitude but slightly smaller standard 


errors than those estimated with SUR. 


Using data from their regression equations in comparison with other published 
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results,°* Hassan and Johnson construct a complete matrix of demand interrelationships at 


the retail evel. Table 5.14 presents aspects of their matrix pertaining to chicken demand 


in Canada. 


54 Drawing especially from Hassan and Lu (1974). 


° : 
_e ae 
= 
- 


“se 7 
pea rhienc 2 eee 


de Gk ta te) cI rived 
; if y 
Sade gael: =i rote? SURE ae} 5 ae ee 


C. Theoretical Review of Supply Analysis 


Supply literature deals primarily with the theory of the firm, developing average 
cost curves, marginal cost curves, and envelope curves, etc. Statistical analysis of supply 
response posed some difficult theoretical and empirical identification problems. Supply 
response is observed output response to price and other factors. 


Supply elasticities indicate the speed and magnitude of output adjustments in 
response to changes in product price’”.55 


However, as Learn (1956) pointed out, producers respond differently under different time 
frames. In the short run producers may market their product at the "best price” they 
imagine they will receive. In longer term, producers may in fact be responding to relative 
price ratios among substitute enterprise products. 
Cassels (1933) developed an early article on the nature of statistical supply curves. 
He noted three types of Marshallian supply curves; the market curve (essentially a storage 
and dealer supply curve fluctuating at the whim of the current market): the short run 
normal curve (dealing with the existing means of production): and the long run normal curve 
(dealing with long run principles of increasing and decreasing returns). 
Cassels clearly indicated the importance of time and the difference between these 
curves in discussing different supply response functions over differing time periods. 
"There is no curve which can be regarded as the one and only supply curve for 
any particular commodity. ...vWWhat we have .... is a whole series of supply curves 


for each commodity representing all possible conditions between the most 
perfect long run normal adjustment and the most rigid momentary fixity of 


supply.'°° 
Nerlove (1958) stated the same notion within his article on the theoretical considerations 
of supply elasticities. 


"It can be shown that the short run elasticity of supply for an individual firm 
are always less than or equal to the long run elasticity, and that the longer the 
time allowed for adjustment, the closer the short run elasticity to the long run. 
Thus from any point on a long run supply schedule, we may think of a fan of 
curves which gradually approach the long run curve.’*’ 


The existence of uncertainty and expectations affects the nature of the supply response. 
If there are incorrect beliefs about the behaviour of prices and incomes, then there is no 
guarantee that the short run supply response curve will ever approach the long run supply 
(normal) curve. Nerlove concludes by saying 


55 Tweeten and Quance (1969) p. 342. 
56 Cassels (1932) p. 382. 
57 Nerlove (1958) p. 301. 
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"Thus, tnere is NO unique short run elasticity of supply ... with respect to price 
or any other variable; the short run elasticity differs depending upon the 
position from which we start and the length of time allowed for adjustment.’* 

Cassels also presented an argument for what is now incorporated as part of asset 
fixity theory. *° He noted that a large increase in supply price was necessary to elicit extra 
production, but only a small increase in supply price was required to maintain that extra 
production over longer periods of time. Therefore, time was an important factor because 
the organization and reorganization of productive factors was not instantaneous. As 
certain factors of production may be more difficult to move once they have been 
allocated, Cassels states that the process of contraction is not simply a reversal of the 
process of expansion in supply response. 

"Each supply curve must be regarded as relating to a particular level of output 
and should be recognized as having two distinct parts, one representing 
eae beyond that output and the other representing contraction below 

Glenn Johnson (1958) noted that weaknesses in the analysis of aggregate 
production functions stem from the classical and neoclassical notions of marginality which 
form the basis of those functions. The rate at which the marginal productivity of variable 
inputs declines depends upon the proportion of fixed inputs, the levels at which they are 
fixed, and the degree of substitutability or complementarity between fixed and variable 

° 
resources. Johnson stated that such analyses did not explain how assets were determined 
fixed in any manner except in length of run. 

The fixed asset theory purports to explain these phenomena at least in part. 
Perhaps the clearest and most concise definition of the theory is found in Johnson and 
Pasour (198 1): 

"The theory is used only for questions of farm resource adjustment at a 
moment in time. Acquisition and salvage prices are evaluated simultaneously 
and, at any moment, a decision maker chooses among three options: to expand, 
to contract, or to continue unchanged."* 
Resources will be allocated to the highest return usage. Resources will remain 


fixed” in a particular use until such time as their marginal value product (or value in use) is 


less than their salvage value (or opportunity cost). Clearly, if the value in use does not 


5§ Nerlove, (1958), p. 304. . | 
59 The theoretical supply price is that which the expectation of would call forth a given 
supply. 

6° Cassels, (1932), p.384. 

61 Johnson and Pasour (1981) p. 5. 


5% 


po ne = +” I 
* yetrthy a ghee 


pero) fh ehiee ad pleats soa ia o4) 4 
otin@ tii iy \) PeGane' Pe en vs oa 7 
etneg. (it) Toei vi -@ poidiert direst rr ea naar Hints, 2 evn 
ple@siAat Yel Shee ce aay men's ak ae wf’ ie AE Dita say 
pitino fe a wat get en ee _*eAeenjswe m@ @ 

am @hill | nH Gorm @ . pipy: bets Pret) Ae yer ain Ae te _ eens a 


_ 


a senews 2 Vie Hoyt 0 re ae \ 1 a OU aetety lee 
‘ob iy P08 Cicee “S reece ag 


: pinoet ah nee Maperamla gS hug 1 hes eae (ae 
(aire <> IR eat “Oners can 8) 
Te nie Bi a QRS eh BPI "pulse Cait) rey of cme, 


Saini 1% - oa tx. aneee 


iPoinia 1 a ares ib ~e uy @ UNSER 4 ie ee 
vu twa) @rieeriaye WRIST jaw ,o ae al dow? Hee!) fr mh al if f 
At hod Sway en Slat Sat. Le | eet omaha Aaa ieee agrees 
aid i ae fiver Th esi rad vi | _— -” 
cen qeh @ ji gia Bier’ _ 2 Tap Fai tempe! o Anamnege 
, » ‘ems | TEBE Mas 
‘ari 1 (Epa) Vikabia els Uke dap Mate lar 4 Aden weee Levn 
SE ed ee ie ataye OFA tli ogi a pare * ssh 


z ty? he “hes © en e\. ngewe Ta vay AD sb 
be Fivily Aatis hve, foi(ite.# 
omh ent'e a wen ee ac 


amine GG Pigsenr 
ee SU a 
; = ih 


ecke = 


46 


warrant acquisition of additional rsources, nor does it fall below its’ salvage value, then 
that resource shall remain "fixed" in its’ present use. 

Johnson (1972) noted that the neoclassical competitive model assumed that 
variable factors of production could be disposed of at their purchase price. As such, 
mistakes of investment could be corrected without loss. Johnson and Pasour (1981) 
elaborated on this aspect of loss. 

ate fact that resources might have been better placed originally is irrelevant 
trom the standpoint of current allocative efficiency. Stated differently, sunk 
costs are irrelevant to current decisions. Furthermore, mistakes are inevitable 
when operating under real world conditions of risk and uncertainty." 

D. Gale Johnson is noted for his discussions of uncertainty and supply 
response.® Uncertainty may lead producer to discount future returns as an informal hedge 
to establish a safety margin or reserve. (Formal hedges might also be used such as 
insurance policies etc.) Diminishing return to variable inputs combined with uncertainty 
would lead to underproauction. 

Glenn Johnson did not accept this proposition. In Johnson & Quance (1972) he 
Stated that the model failed to account for tendencies to overinvest or to account for 
differences in elasticities of expansion ana contraction. 

The tendency to overinvest might be better explained if it is considered as a means 
to incorporate flexibility into the production unit. This would in part explain the 
differences in expansion and contraction elasticities. Another might be related to the 
perceptions of the conditions. Perhaps negative feedback is discounted more than 
positive indicators. D.G Johnson (1950) suggested that in periods of contraction the 
opportunity costs of inputs might also be falling due to the general economic conditions in 
agriculture, leaving their present use still the most profitable among a given set of 
alternatives. Support for this suggestion is easily understood when the agricultural 
production unit is highly specialized. 

TW. Shultz (1958) offered the notion that improvements in technology and the 
labour input in production would lead to improvements in the outputinput ratio. Again this 
would be an expansionary force and may be one of the factors in explaining different 


supply elasticities in different situations. Shultz however did not note that the 


62 Johnson and Pasour (1981) p.5. . 
62 See for example D.G. Johnson (1950). He ts referenced in works by GL. Johnson as 
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specialization of agricultural production units could also lead to more favourable Input : 
output ratios. 

Supply analysis is far more subject to institutional confinements and expectation 
than demand analysis. Time and response to uncertainty over time strongly affect supply 


elasticities. 
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D. Chicken Supp!y Response 

There have been few studies conducted on chicken supply response. The analyses 
which have been done are often poultry industry models. Only recently have there been 
publications on the actual supply function (or functions). 

An early model of the poultry industry in the USA was presented by Fisher (1958) 
where he constructed a system of linear equations based on 1915-1940 data which he 
used to calculate both short and long run parameters using a limited information method. 
(Long run parameters estimated through the use of a lagged model.) This data base limits 
the appropriateness of his study in current studies. Chicken meat production within his 
sample period was a secondary operation to egg production and poultry farmers could 
easily switch from one production entity to the other. Modern poultry farms are 
physically specialized to the extent where this opportunity is removed. Similarly, there are 
institutional frameworks now in existence which limit the ease with which a farmer may 
transfer between types of production. 

The results of this model are interesting because they reflect the unique nature of 
the poultry industry that no longer exists. He found own price elasticity of supply to be 
positive in both the short and long run models. Feed price elasticity of supply was 
positive in the short run and negative in the long run models. This reflects the fact that 
chicken production was residual to eggs: when feed price increased the cost of egg 
production increased which would probably lead to increased culling of laying hens and 
thereby increased supply of chicken meat. In the long run production would be more 
elastic. If feed prices increased, chicken meat production itself would become less 
profitable and supply would decrease — a negative elasticity.** 

Heien (1976) contructed a recursive model to explain the behaviour of the US. 
poultry meat sector including both retail demand and production relationships. Using his 
constructed model Heien analyzed price and quantity response to exogenous changes in 
aggregate income or price level, prices of poultry substitutes and input cost variables. 
Heien used wholesale price of poultry in his model as opposed to farm price due to the 


strong vertical integration making identification of farm—leve' prices very difficult. 


64 This is of course assuming that product prices were not linked to feed prices, 
considering the lack of market integration in the US at this time, this assumption is 


reasonable. 
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Heien set forth a smail argument for the use of ratios rather than direct data in 
deriving cost functions. He noted that according to theory, prices and costs entered in 
ratios in supply relations will preserve homogeneity. In his discussion he also noted that 
the main reason for not using ratios in such estimations is that not all input cost data are 
available. He argued that if input cost data are not complete, a bias will exist in any 
specification of a model. He further argued that bias in the ratio form can be managed 
fairly easily, and added that the ratio formula conserves degrees of freedom. 

Heiens developed production reiations for chicken and broiler chicken are 
simplified in Table 5-15. He found the important factors in broiler production were time, 
own price, feed cost, cost of processing, and the capacity of the industry. Production of 
chicken other than broilers (for example cornish game hen or roasters) is an enterprise 
that is often secondary to broiler production although both are sensitive to stocks of 
product in storage.°° Non-broiler chicken production was found to be less strongly 
affected by own price, feed cost, and processing costs and not at all by the capacity of 
the industry. It was far more strongly affected by time than was broiler production. 

Heien used his model to analyze the large increases in poultry retail prices 
observed in 1973. (44.3% for broiler chicken, 32.9% for turkey.) His calculations 
indicated that “all exogenous variables except beef, pork, and fish could have resulted in an 
increase of 10.2 percentage points. The remaining 34.1 percentage points of the 
observed 44.3 percent increase was aresult of increases in prices of substitute meats.”* 

Increases in feed costs in 1972 led to decreases in the supply of beef (-4.6%), 
pork (—7.3%), and chicken (-2.2%) in 1973. Heien reassigned broiler price increases to 
causal factors in a second explanatory model. The feed price increases accounted for 
14% of the broiler price increases. He attributed 16.7 percentage points of the broiler 
price increases to be due to the recursive effects of decreasing supply, and rising prices 
of beef, pork, and broilers simultaneously. (The residual percentage points were 
attributed to general inflation, fish price increases, and other factors.) 

Heien noted that in further analyses the price changes would be difficult to 


separate out from the effect of the 1973 price freezes on meat and poultry that were 


65 In Alberta cornish game hens and roasters are grown ona permit basis only — not regular 


quota. 
66 Heien (1976) p. 315. 
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Table 5-15: Chicken and Broiler Production Relations Estimated by Heien (1976). 


Explanatory Partial 
Commodity Variable Elasticity 
Broiler Chicken WPBrCk/FC 0.36 
WPBrCk/PWR Oa 
Indust.Cap. 0:35 
Time 0.28 
Chicken WPBrek/Ee 0.06 
(Non Broiler) WPBrCK/PWR Oml2. 
Time pose 
Time? 0.42 


WPBrCK = Wholesale price of broiler chicken. ===SSst*=<“CS~S*‘S™*S*S*”S”SSSCS 
FC = Feed cost variable. 

PWR = Wage rate in the processing industry. 

Indust.Cap. = Production capacity in the industry. 

Source: Heien (1976) p. 312. 

enforced at that time. 

Chavas (1982) raised some theoretical questions on the estimation of supply 
functions. As previously mentioned in the discussion of the Heien article, economic 
theory suggests that if all relevant input and output prices are included, then aggregate 
supply functions are homogenous of degree zero in prices. Chavas stated the 
contribution of this to economic theory is the proposition that prices should be 
interpreted only in relative terms. For this reason, models often employ price ratios rather 
than absolute prices. 

Chavas went on to note that models often only include a subset of the relevant 
prices for reasons of data availability or problems of multicollinearity. He stated that if 
only a subset of the relevant factors are included in the model, then the resulting functions 
are interpreted as equilibrium functions; the excluded prices adjusting endogenously to the 
changes in the included prices. In that case the homogeneity condition would not be likely 
to hold. 

Chavas’ study focussed on tests of homogeneity. His model was based on data 
from 1965 to 1975 (quarterly). Price and feed cost variables were converted to 
logarithmic form for 2 reasons: a) they yielded a closer fit than the linear formulations, and 


b) to provide a basis for homogeneity testing. Lags were used to approximate the 


biological growth and response periods in the industry. 
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Chavas indicated that if price ratios are used, it would impose the restiction that, in 
each equation, the elasticity with respect to price would be equal to the elasticity with 
respect to feed costs. He tested this homogeneity restriction using an F-test. 

Results of Chavas (1982) are indicated in Table 5.16. He suggested that at a 5% 
level of significance, the validity of the price ratio is accepted for broiler production but 
rejected for broiler placement and broiler hatching. In studying equations for all three 
stages simultaneously, price homogeneity is rejected at the 3% level of significance. 

Chavas summarized by pointing out that where the homogeneity conditions were 
rejected were the same stages where maximum adjustment took place in the industry. He 
concluded that the use of price ratios would result in model misspecification. 

The supply section of the quadratic programming model by Holliday (1978) was 
formulated using polynomial distributed lag functions. Supply is an endogenous variable 
which enters the model recursively. He did not attempt to estimate supply elasticities. 

One very useful aspect of Holliday's research was the development of a 
transportation cost matrix for Canada. Canadian transport rates do not accurately reflect 
costs, therefore, he extrapolated backwards from US data using an annual index of meat 
shipping costs in the US to derive costs for broiler chicken. His cost matrix is regional, 
dividing Canada into British Columbia, the Prairies, Ontario, Quebec, the Maritimes and the 
US market.®” 

Chavas and Johnson (1982) present a model where dynamic production decisions 
are made in particular production stages. They attempt to provide a model where the 
biological lags in production can be incorporated. 

Chavas and Johnson divide the industry into four sections: 
ie Placement — the number of chicks placed in hatchery supply flocks. 

Zz. Testing — for pullorum-typhoid disease in hatchery supply flocks. 
©) Hatchery — number of chicks hatched for final production in commercial hatcheries. 
4. Production — final production. 
Each section is analyzed separately but yet as part of a single production process. 
There are some qualifications to the study regarding structure of the US industry. 


The US industry is very strongly vertically integrated. Chavas and Johnson note that most 


67 See Appendices. 
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Tabie 5-16: Supply Elasticity by Stage of Production Obtained by Chavas (1982). 


Elasticity 
Elasticity w.r.t 
w.r.t own Price 
Sector feed cost (wholesale) Prob.(F) 
Placement -0.483(2) 0.7 10(2) 0.05 
Hatching —0.147(1) 0.240(1) 0.05 
Production O08 700) OO7 211) Ooi 
All Three 

Equations 0.05 


* Numbers in parentheses indicate data lags used in the model. Source: Chavas (1982) 
354355. 

production decisions are through vertically coordinated managements from hatchery 
supply fiock right through to final production. For this reason, they use wholesale rather 
than farm price in their analysis. 

Chavas and Johnson discuss the dynamics of supply with respect to the different 
levels. The largest economic adjustments are expected in the first stages of the process. 
As each stage imposes decisions on the following stages, the short-run elasticity of 
supply approach zero in the final stages. Differences in elasticity between stages in their 
model were found to be significantly different at the 10% level of significance for 
broilers. 

Chavas and Johnson (1982) find that supply elasticities with respect to feed cost 
and own price are significant at the ten percent level with the expected signs. Elasticities 
are larger at the placement level, the first stage of production, and differences in elasticity 
between stages is significantly different. They suggest that the elasticities are limited by 
the biological nature of production itself. From their data it can be seen that the testing 
and production sections are the least flexible stages. Intuitively this is a reasonable result; 
hens placed in supply flocks remain there for at least six months before production and 
testing. Similarly, once birds are placed for final production there are few possible 
changes until that flock of birds has been marketed. The hatchery sector is somewhat 
more elastic than the testing or production stages. Again this is intuitively reasonable. The 


eggs being set by a hatchery are regulated by a much shorter production cycle (only three 
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Table 5-17: Supply Elasticities obtained by Chavas and Johnson (1982). 


Elasticity Own Price 
Production w.r.t. Elasticity 
Stage Feed Cost (wholesale) 
Placement =0:259 0.601 
Testing SOag 0.023 
Hatching =ORIO6 Ona 
Production =0:026 0.064 


Source: Chavas and Johnson (1982) p. 561. 


weeks), but the number of eggs set is still subject to the availability of hatching eggs from 
the supply flocks. Thus it is not surprising that the placement in supply flocks is the most 
important locus of economic decisions in a strongly vertically integrated and coordinated 


U.S. industry. 


E. Discussion of the Literature Review 

The preceeding literature review has dealt with aspects of supply and demand for 
chicken. These concepts are essential to the approach used in the following methodology 
chapter. As noted in the introduction, the limitation of data, especially concerning cost of 
production and thereby supply response, limits the possibilities of the study. Thus a full 
supply and demand model, using the concepts presented in this review, could not be 
constructed. Methodology used in this study is based in concept on the understanding of 


chicken supply and demand behaviour as described here. 
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VI. Methodology 

The supply and demand model constructed here makes use of producer surplus / 
economic rent concepts to measure effects of alternative federal and provincial policies 
on the Alberta broiler industry. The first section of the chapter deals with some modeling 
methodology using rent concepts found in the literature. 

As the analysis is conducted at the producer level, consumer level demand is 
transformed to corresponding farm level demand relationships. The second section of 
the chapter deais with the particular transformations and appropriate theory. 

The third section of the chapter deals with the development of alternative 


scenarios and estimation of the appropriate curves within the models. 


A. Studies in Canadian Agriculture Using Economic Rent 

There have been several recent studies conducted on the social costs of regulation 
in Canadian agriculture. Most of these studies attempt to identify income transfers as well 
as industry efficiency losses using an economic rent methodology. 

The research report by Barichello (1981) outlines this type of methodology most 
clearly. The objective of his work was to describe and quantify the costs and benefits of 
Canadian milk industry regulations. After estimating the supply and demand curves for 
milk, and assigning elasticities to these curves at their observed values or points of 
intersection, he estimated the different costs as indicated by the appropriate areas under 
the curves. As Barichello was forced to make some assumptions regarding his assigned 
Elgeneities he conducted a sensitivity analysis using a range of intuitively reasonable 
elasticities. 

Grubel and Schwindt (1977) conducted a similar type of analysis on the British 
Columbia Milk Board. Again they conducted a sensitivity analysis on their applied 
elasticities, interest or discount rates, and period of projections. 

Borcherding and Dorosh (1981) identified social costs and consumer to producer 
transfers in British Columbia as a result of the British Columbia Egg Marketing Board and 
the Canadian Egg Marketing Agency. Although the structure of the British Columbia egg 
industry is likely to be different than the British Columbia broiler inaustry, and even further 


dissimilar to the Alberta broiler industry, their analysis of supply elasticity hold important 
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insights for the conduct of this study. 
“The supply elasticity offered by RMA. Loyns and W.F. Lu® for Canada of 
+1.0 seems too low to us. ........ With labour and land being a trivial portion of 
costs, and with capital, laying hens, and feed mash virtually in perfectly elastic 
supply, only “expertise” can be the scarce, supply price raising factor. 
Discussion with those in the industry in academic positions, government, and 
business convinces us that “expertise” is in highly elastic supply. Therefore 
(supply elasticity) is probably no different from (positive infinity). ......"°° 

Borcherding and Dorosh further support this argument in a note: 
“Agricultural economists point out that one pitfall in estimating (supply 
elasticity) Is concentrating on existing farm units, as is typical in cross-section 
data, instead of on output behaviour allowing for entry and exit. Also for the 
long run, input prices change sufficiently, as does technology, so insensitivity 
of output product to price changes may involve serious specification 
problems. Common sense clearly indicates (supply elasticity) exceeds + 1.0." 

Veeman (1982) compared the quota-constrained Canadian egg and poultry 
industries to a calculated equilibrium value if the industries had been unconstrained. 
(United States data are used for reference and comparison.) She notes the heavy 
dependence of the results upon the assumptions made and the estimation procedure used. 
In conclusion of her article, and a further supporting article, (Veeman (1982a)) she notes 
significant benefits of supply restricting programs accruing through producer prices, 
incomes, and capital gains, primarily at consumer expense and due to reduced 
consumption levels. While admitting that the actual values of the costs to consumers are 
subject to debate, she maintains they are “substantial”. 

The research report conducted by Arcus (1981) calculates social costs of 
regulation in the Canadian broiler and egg industries. His calculations were based entirely 
on quota values. By examining quota values in “trading” provinces, and using square 
footage allowances per bird per cycle, Arcus derived estimates for quota values in 
"non-trading’ provinces as well. He argues that as quotas are uniquely determined in 
Canada they reflect the true Canadian” valuation of present and future benefits of the 
existence of quota While few would dispute that quota values are determined by 


Canadian factors, it is repeatedly noted in the literature that quota values alone will 


underestimate the social costs or transfers of benefits within an industry or economy.” 


6’ Loyns, RMA, WF. Lu, 1972, "Characteristics of Demand for Eggs in Canada: An 
Analysis of Cross Section and Time Series Data’, Department of Agricultural Economics, 
University of Manitoba, Winnipeg. 

6° Borcherding and Dorosh (1981) p. 37. 

7” Borcherding and Dorosh (1981) p. 80,81. _ , . 

71 A more complete discussion of social cost is found in Appendix A. 
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B. Derivation of Farm Level Demand Relationships 

The relationship between prices at various marketing levels is known as a 
marketing margin or spread. Rhodes (1978) stated that "a marketing spread is a price for a 
marketing service’.”7 A marketing margin can be defined as the difference between the 
retail price and the farm value of a product. in attempting to describe farm level 
phenomena, it is therefore necessary to remove these marketing services from the retail 
cata 

Rhodes also noted that "the long term general relationship of farm price and 
marketing spread for a particular product is likely to be reasonably stable’.”? Rhodes does 
not however, quantify the long run. 

The poultry industry has undergone some major structural and institutional changes 
in the past. It is far more integrated and concentrated than it was perhaps fifteen years 
ago. Thus within a time period of fifteen years there would be more than a ‘simple 
relationship of marketing services that would be inherent in the observed price spreads. 

Marketing conditions would be subject to short term fluctuations in periods of 
only one or two years. 

A period of five years was chosen for this study in an attempt to avoid 
complications of the period of study being either to short or too long. Availability of 
consistent data was another consideration. 

There are different ways that marketing margins are established. For example, 
there is cost-plus pricing, average cost pricing flexible market method, experimental or 
research pricing. These methods are known as complete pricing methods. There are 
incomplete pricing methods such as price followership (i.e. prices charged by followers 
are in some way dependent on a price charged by a leader). Margins have also been 
classified in another manner: systematic (fixed absolute or percentage) and non systematic 
(price leadership or short run profit maximization).” 

Although the actual mechanism for establishing marketing margins is not in itself an 
important factor, it has an important effect on the results of this study. In Alberta there 


exists a situation of a single price leader with price followership. It is not known, nor 
72 Rhodes (1978) p. 111. 

73 Rhodes (1978) p. 111. . 

74 For a complete discussion of these various methods see George and King, 1971, 
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does it need be known, how the price leader in Alberta establishes its price levels. What it 
does mean is that there is a followed minimum price of retail broiler chicken in Alberta 
This minimum price is effective because the price followers do not have sufficient 
individual market share to exert any influence on price. 

Broiler chicken is not a commodity used in Alberta to draw large numbers of 
consumers into the store, therefore its’ prices are not so volatile as those observed for 
pork or beef. There are considerably fewer "cuts” of broiler chicken and therefore the 
retail pricing of chicken is more closely related to the original whole carcass pricing 
system at the farm level than pork or beef. 

The implications of this situation is that there is a minimum price for broiler chicken 
that is followed fairly closely by all smaller retailers. Although there may be fluctuations 
{and these fluctuations may be substantially higher in the case of convenience stores for 
example), the marketing margin will be no less than the prices used in this study. 

The retail prices used in this study are minimum monthly prices for broiler chicken 
in the major food chains in Alberta. They are quoted for Grade A, Whole frozen 
chicken.7> The monthly farm prices used in this study are those set by the Alberta Broiler 
Growers Marketing Board. These prices are set f.o.b. plant.” The data set spans January 
1878 to December 1982. The time variable was entered as a simple trend with January 
1878 = 1. Due to lack of indices available for recent months, especially for producer 
prices, this method was chosen as an alternative. 

Producer prices are set by the Alberta Broiler Growers Marketing Board according 
to anumber of factors, however one major influencing factor is retail demand. 

George and King (1971) present a method for determining the elasticity of price 
transmission. This is defined as the ratio of relative change in retail price to the relative 
change in the farm price. However, in the George and King analysis, farm price is the 
independent variable because they are analyzing US. data, where, as mentioned previously, 
the industry structure is highly integrated. Canadian markets are dominated by producer 
controlled marketing boards, where the price setting procedure is a partial response to 


retail demand characteristics. Therefore in the Canadian industry, farm price is the 


7S Frozen chicken is moved in larger quantity in Alberta, and is less perishable therefore is 


expected to follow amore stable pricing pattern. _ 
76 |E. the producer must pay the cost of transportation. 
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dependent variable. 

The concept of elasticity is a ratio of relative change in two variables. It is the 
percentage change in a dependent variable associated with a 1% change in another variable. 
In the case of this analysis, the elasticity of price transmission is being derived. In context, 
this would be the percentage change in farm price relative to a percentage change in retail 
price. 

Koutsoyiannis (1981) outlined how the average elasticity can be derived from the 


slope of the regression line at the means of the observations: 


aiey 
Ep = 
dX / X 
dy Xx 
Ep == cose 
dx Y 


where Ep is price elasticity, Y is quantity demanded or supplied, and X Is price.” 
The estimated coefficient of the linear regression line provides dy/dx. Using 


means of the variables X and Y the average elasticity can be calculated. 


77 Koutsoyiannis (198 1) p. 66. 
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Using this information, the elasticity of price transmission from the linear equation 


(Equation 1) would be: 


. d Farm Price Ave. Retail Price 
EDE= 
d Retail Price Ave. Farm Price 
9300 
Ep =+ 1399". 
EY, 


Ep =+.278330 


Producer and retail prices were entered into Equation 2 as logarithms. (As noted earlier, 
this permits the direct interpretation of the estimated coefficients as elasticities.) Equation 
2 yielded a model with a slightly closer fit than the simple linear model. The elasticity of 
price transmission was similar between the two equations: +.27735 from the logarithmic 
equation, +.27833 from the linear equation. For use in further calculations the logarithmic 
derivation is preferred as the modsl was slightly better fitting. 

The elasticity of price transmission calculated here is of the same sign and 
magnitude as that obtained by George and King (1971). (Their estimate based on U.S.A. 
data was +0.7749,) The estimate obtained in this study is slightly lower than the US. 
figure. As the Canadian market is characterized by supply control, it is to be expected that 
the price transmission would be less elastic than that observed in the United States where 
the industry is comprised of more fully integrated firms. Market fluctuations in the U.S. 
are reflected in price fluctuations. Market fluctuations in Canada are more readily 
reflected in fluctuations in storage levels. 

It has been previously noted that the retail elasticity of demand at the farm level is 
the product of the elasticity of price transmission and the elasticity of demand at the retail 


level. This can be seen in the following derivation of the slope of the supply curve. 
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Regression Equations: Producer - Retail Price Spread 


Equation 1. 
Method Coefficient B 
Linear Constant .26095 
Time .00204 
Retail P. .13339 
R? = 9198 
Model and coefficients significant at 1% level. 
Equation 2. 
Method Coefficient B 
Log. Constant -.92785 
Time +.00460 
Retail P. +.27735 
R? = 9273 


Model and coefficients significant at 1% level. 


60 


By Definition: dP 
Pp 
1) E = sevek 2 ae) 
dQ 
Q 
Where: 
ER = Elasticity at retail level 
Pe = Price at retail level 
Q = Quantity 
EE = Elasticity at farm level 
Pe =" Price at farm level 


As farms are supplying product to be consumed, it is 


dQ 


assumed that al is equal in Equations 1) and 2). 
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from 1) a ae and from 2) ue i 
Q E Q : 
R F 
thus: dP lie 
Ps ; Be 
ER Ee 
dP 
therefore: Pe 
3) Ee = x E. 
dP 
PR 
note that 3) is the same as: 
3a) EE = EDT x E. 
where: EDT = Elasticity of price transmission 
from 3a) 
dP 
F Q ws 
ce ot Boe fay eR 
thus: ) dP. : EDT x E. x Pe 
d 
. Q 


where Equation 4 is the slope of the farm level demand schedule. 
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C. Development of Alternative Scenarios 

Supply management schemes for agricultural products are observed for many 
commodities in Canada. Wherever a national scheme prevails, individual provinces may 
experience some difficulties in adapting to the overall plan. Some of the more recent 
studies of provincial / federal situations are outlined and discussed here. 

Ontario Ministry of Agriculture and Food (1979) conducted an analysis of benefits 
and costs to Ontario of participating in the national supply management program for 
industrial milk. The study evaluated the program as it currently affected Ontario, proposed 
and evaluated changes in the existing program, and evaluated effects of Ontario's 
withdrawal from the program. Results of the study indicated that net returns for all 
concerned’® would be maximized with a change in the federal pricing system rather than 
Ontario's withdrawal from the national scheme. They stated that "implementation of 
changes at the provincial level typically have much jess impact for the province than 
corresponding changes at the federal level have for the province’.”” 

Grosh et. a/. (1978) conducted a study on the implications for the Alberta turkey 
industry of remaining in or withdrawing from the national marketing scheme. The study 
was initiated because Alberta had reversed from being a net exporter to becoming a net 
importer of turkey meat. Based on the share formula in place, Alberta was expected to 
become less and less self-sufficient over time. By opting out of the national scheme, and 
assuming no imports of turkey meat, Alberta would gain an extra 5 million pounds annual 
production by 1985 thereby allowing an additional 10 producers into the industry. 
However, in making this projection it was assumed that Alberta would increase market 
penetration into other areas if it was independent. Alberta chose to remain in the national 
plan even though the results of the study indicated that new producers were not expected 
to be admitted until 1985. Remaining in the national plan offered a more stable economic 
and political climate.*° 


73 (Producers, Consumers, Processors, and Taxpayers in Canada and Ontario.) 

77 Ontario Ministry of Agriculture and Food, 1979, p. xxvi. 

80 One concern expressed in the study was that withdrawal from the Canadian Turkey 
Marketing Agency would create political repercussions with other commodities. Also, if 
“dumping” should occur, the province could be asked to support local producers at the 
expense of the political climate with other provinces. If the stability of the national 
scheme was in itself jeopardized by the withdrawal of Alberta and/or other provinces, the 
U.S. imports could not be adequately dealt with. 
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The Canadian Turkey Marketing Agency attempted to accomodate Alberta 
concerns and allotted a larger share of overbase quota to Alberta producers. However, in 
1983, the Canadian Turkey Marketing Agency reduced total national quota by 
approximately 2 million kgs. This meant a reduction of 455 thousand kgs. for Alberta 
producers. (Overbase allocation is withdrawn in the same proportion as it is allotted — as 
Alberta was given a disproportionate share it must also absorb the majority of the 
decrease back to base quota) Alberta turkey producers are reduced to 8.3% of national 
quota) Nova Scotia has also voiced disapproval of the Canadian Turkey Marketing 
Agency's quota allocation and served notice of withdrawal for 1984. 

A major concern of each poultry industry in Canada controlled by national plans is 
that provincial quota allocations match growth in provincial population ana consumption. 
Growth in population and growth in quota allocation have been a special issue in faster 
growing provinces in Canada, especially in Alberta and British Columbia Alberta's 
population increase per 1000 people was 44.2 in 1981 (compared to a national average 
of 11.8) and 34.8 in 1982 (Canada: 10.7). This was the highest rate observed in Canada.*! 
A high rate of increase was also observed in British Columbia: 29.3 in 1981, and 14.2 in 
1982. Within these growth components, the rate of natural increase in both provinces 
was constant between years, however migration into these provinces slowed 
considerably. Migration in Alberta decreased from 32 to 22 per 1000, and, 22 down to 6 
per 1000 for British Columbia. As a result, the allocation rate of national quota increases 
to Alberta and British Columbia have not matched population growth. 

Due to this growing shortfall in the egg industry,** Canadian Egg Marketing Agency 
introduced a new quota allocation policy in 1981. A study by Appleby (1982) indicated 
that the change in the quota allocation policy would result in a 7% decline in eggs 
imported” into Alberta by 1991. The Canadian Egg Marketing Agency is currently 
negotiating an overbase allocation plan with little apparent success. (Issues such as 
provincial self-sufficiency and comparative advantage are strongly debated) 

The broiler industry in Alberta has remained unique in that it has never been a 


signatory to the national agency. Therefore, Alberta has been able to enjoy an increase in 


81 Alberta's population was 9.4% of the Canadian total in 1982. 
82 (Consumption (population) increases of 3.2% as compared to Quota increases of 1.3% 
per annum between 1976 and 1978.) 
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production to meet the increasing demand arising from population increase. Whereas the 
egg and turkey industries in Alberta have been increasingly serviced by other provinces, 
the broiler industry has not. In fact, Alberta has maintained interprovincial broiler markets. 
As outlined in Chapter 3, the intent and scope of the national marketing institution is 
to regulate all interprovincial movement of broiler chicken. It is clear that the powers of 
the legislation have not been enforced in the past. However, it is possible that the situation 
may be altered in the future. The operating environment of the Alberta broiler industry 
would be altered completely. The following sections outline the alternative scenarios 


likely to result. 


Range of Farm Prices 

The farm prices used in this study were the minimum monthly producer prices set 
by the Alberta Broiler Growers Marketing Board.** The average producer price did not vary 
greatly between 1981 and 1982. (50.375¢ per pound liveweight in 1981 and 50.27¢ in 
1982).%* However, the range of prices in 1982 was important. In January of 1982 the 
producer prices were at their highest level (51.50¢) but in December the minimum price 
had dropped to 46.14C per pound liveweight in response to market conditions.* 
Calculations in this study used the range of 1982 prices as well as the average price. A 


discussion of the most likely changes in price is included in chapter 7. 


Cost of Production 

Cost of production figures for the entire broiler industry in Alberta are not 
available. The Poultry Branch, Alberta Agriculture, calculates cost of production based on 
individual marketing cycles from a small survey of cooperating farms. Some of these aata 
were used in the following analysis. 

A total of 14 different production cycles marketed between September 1980 and 
September 1982 were compared. These varied from 12,000 to 46,000 birds marketed. 
Costs were analyzed in two categories: variable costs per cycle and fixed costs (those 


which did not vary according to the size of cycle being considered|) 


83 Premiums over minimum prices in 1983 were aproximately 6.5¢ per kg. 
§4(110.83¢ per kg. in 1981, 110.59¢ per kg in 1982) 
85 (1 13.30¢ per kg. in January, 101.51¢ per kg. in December) 
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Variable Costs per Cycie 

Variable costs can be divided into three main components in broiler 
Production: Feed, Chick, and other. Both feed and chick costs are relatively equal 
for all producers regardless of size.*%¢ As a result, one measure of the operators 
managerial ability is return over feed and chick per pound (liveweight) marketed. 
Other variable costs per cycle included litter, medicants & vaccinations, brooding & 
electricity, and cartage & loading labour. 

Feed and chicks constitute the major costs of broiler production. !n the small 
sample of farms, feed cost was an average of 26.7C per pound marketed®’, chick 
cost was 8.8C per pound® — this subtotal of 35.5¢% in relation to minimum average 
total cost of 45.2¢.%° 

Feed conversion is the most important factor in determining cost of 
production as feed cost is the major component. In analyzing the farm sample it was 
noted that feed conversion improves with earlier marketings.”) Similarly, return over 
feed and chick improves with the better feed conversion of earlier marketing. 
Considering the biological limitations of production and feed conversion, this 
observation is redundant. It is a management decision, date of marketing which has 
greatest effect on feed costs per pound of bird marketed. 

The “other” variable costs did not follow any observable pattern in this small 
sample of farms. Neither feed conversion nor return over feed and chick follow 


farm size. 


Fixed Costs per Cycle 
Due to the small sample size, the fixed costs could not be examined too 


closely. These included depreciation and interest costs, labour, insurance, taxes and 


86 There are some discounts for higher volume of feed sales and chick placements but, as 
discussed later, the small average size of broiler farm in Alberta render little savings in this 
respect. The chick prices quoted are usually in lots of 10,000 birds. The largest feed 
cost saving is the difference between small bag (e.g. 50kg,) and truckload quantities. As all 
commercial producers would be using truckload quantities, feed prices would be relatively 
even for all producers. 

87 (A feed cost of 58.85¢ per kg.) 

te (Avchickicost on 14360 per kg) 

89 (A variable cost of 78.1¢ per kg)) 

90 (A total cost of 99.4¢ per kg. marketed.) . | 

91 Feed conversion decreases at the end of the growing period. Birds that are kept too 
long will not gain a large amount of weight but will continue to eat a large volume of feed. 
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board levies.” 

Net revenue (total revenue minus total costs) followed the return over feed 
and chick with one exception: those farms with high interest and depreciation costs. 
There were only three farms of this nature. Their fixed costs per pound marketed 
were fully 5¢ higher®> than the observed range through the rest of the sample. These 
three farms were excluded from the fixed cost calculations. (This issue is discussed 
later along with economies of scale) The highest and lowest fixed costs were 
included in the cost of production estimation, the average assumed to fall 
somewhere in between. 

Table 6-1 indicates the estimated average cost of production for farms of 
this size range. 

The average size of broiler farm in Alberta is fairly small.2* From the 1983 
Alberta Broiler Growers Marketing Board quota list the average quota size allotted is 
approximately 23,500 square feet. (As Alberta quota regulations are 1 bird per 
square foot this would indicate a 100% quota cycle size of 23,500 birds.*s 

From the farm survey it was noted that the average number of birds 
marketed was 20,086.6 with an average livability of 93.94%. This would mean an 
average of 21,382 birds placed per cycle. From the above paragraph, the 100% 
quota cycle size was 23,500 birds. The difference between the farm survey and 
"average quota size is only 2,118 birds. As the distribution of farm sizes in Alberta 
is so heavily "small — weighted’, and as the average farm size in the sample was 
slightly smaller than the "true average’ size, it was assumed that these farms probably 
represented a fairly well-managed average size farm in Alberta 

It is still likely that average cost of production is underestimated for the very 
small farm sizes (3000 to 10,000 square feet of quota for example), as well as for 
those farms recently purchased which would likely have a large debt to service as 


well as regular production costs. 


92 Board levies are based on size of flock marketed but there was no means of separating 
these data out of the “other” category. A range of observed fixed costs was included in 
the sensitivity analysis. 

93 (1 1¢ per kg. higher) . 

94 See discussion on economies of scale (Section D, this chapter, page 72). . 
98) Average quota marketings vary between 100 and 120% in recent years therefore this 
estimate may be smaller than actully placed. 
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Table 6-1: Broiler Cost of Production in Alberta (1980-1982) 


Liveweight 
Cost ¢/Lb. C/Kg. 
Ave. Feed 26.75 58.85 
Ave. Chick 8.80 18.36 
Other Sor 7a 
Total 
Variable 38.92 85.62 
Fixed 
Range 628-8.08 NS62= 17.78 
Total 
Costs 45-47 99.0-103.40 


Source: Alberta Agriculture, Confidential Survey 


Estimated Production Levels 

Production of chicken in Alberta has changed in recent months. Whereas in 1980 
~ 1982 Alberta produced a fairly substantial amount of roaster and cornish weight 
chicken, these permits have been substantially cutback in 1983.9 Therefore published 
production figures which have been used for estimation purposes are those for broiler 
weight chicken only. Further to this, the Alberta Broiler Growers Marketing Board has 
increased the quota allotment for Alberta in 1983. The Alberta Broiler Growers Marketing 
Board appears to anticipate an increase in production over 1982 levels even though 
roaster and cornish weight chicken has been significantly reduced. 

Figures available in published sources are slightly different from those utilized by 
the Alberta Broiler Growers Marketing Board. Part of the reason for this is a difference in 
the data base itself. The figures published in the Poultry Situation and Outlook are annual 
or quarterly, and, are obtained through Agriculture Canada Market Information Service. 
The figures available from the Alberta Broiler Growers Marketing Board are calculated 
weekly. The summation of weekly data does not always end on December 31 but may 
perhaps end earlier or later each year depending upon the week ending date. In other 


instances where the Alberta Broiler Growers Marketing Board indicated annual production 


% Cornish production for 1983 is estimated to be only 55% of 1982 levis, roaster 
production only 76%. 
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figures, these were also utilized in estimating future production levels. (See Table 2-2) 

As the published data are consistent, these were used as one base for calculating 
estimates of production levels. The data are presented in millions of kilograms 
eviscerated weight. As this study is conducted at the farm level, these data were 
converted to liveweight using the Agriculture Canada conversion factor of 73.5%. 

The quota increase in 1983 is much more difficult to deal with. The following 
assumptions were made: 

a. most of the extra production will be broiler weight chicken, 

b. the extra quota is issued at 100%, 

ey a9 week production cycle yielding birds of an average 3.75 pounds liveweight. 
These assumptions yielded an estimated 5,559,000 pounds of product over and above 
1982 levels. (Error in estimating production levels is indicated in the sensitivity analysis.) 

The exclusion of Alberta from the interprovincial markets in no way limits access 
to the international market. Alberta could still produce at current or higher levels of 
production and export the product internationally. This is unlikely to take place in the near 
future. Stable export markets are slow to deveiop, and are characteristically unstable in 
the meantime. In the short term it is not likely that Alberta producers would willingly 
submit to an unguaranteed situation where the product which could not be sold 
internationally would destabilize the local constricted market. 

Another reason Alberta is not likely to develop international markets is that if they 
cannot compete with other Canadian provinces, it is not likely they will be able to 
effectively compete on the world market. Studies in Manitoba conducted on exports to 
Japan indicated that the Canadian product was of a preferred quality to that produced in 
the United States. There was an apparent willingness to pay up to 15% over world price 
for this Canadian chicken. The Japanese do not buy large quantities of Canadian chicken 
because the price is 25 to 30% higher than world market prices.”’ 

Another alternative is the further market development in the fast food industry. 
The McDonalds food chain has observed that the "McChicken’ was met with least success 
in Quebec (where per capita chicken consumption was the highest in Canada) and met with 


the most success in Alberta (where chicken consumption is historically lowest in Canada). 


97 Canada Poultryman, Vol. 70(4):26. 
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However, some reservation has been exhibited by the McDonaids chain in further 
developing chicken products. In 1981, the chain chose not to introduce a product called 
"McNuggets’ (a plate of breaded chicken) even though it was doing well in the United 
States. Basing their calculations on Canadian chicken prices, they estimated the product 
would have to be marketed at $2.29, a price they considered too high for the consumer 
Catered to2) 

It is not likely that Alberta will develop export markets for chicken in the near 


future. 


Estimating National Quota Offered to Alberta 

The Canadian chicken market situation is currently in a "soft state. It is by high 
storage stocks levels which exert depressing effect on producer and wholesale prices. It 
is also complicated by the inability of the national agency to maintain production levels at 
or below target levels due to illegal or excess production. 

The minimum offering that would probably be suggested is the 7.79% of national 
quota currently allotted to Alberta (even though there is no current legal agreement to 
produce that amount.) The maximum offering is a political decision as members of the 
agency divide the national quota among producing provinces. 

Alberta was offered 8.6% of national production in 1979 when the Canadian 
Chicken Marketing Agency initially allocated quota among the provinces. It is possible that 
the national agency might offer a larger percentage share of the quota if an agreement 
was reached. Alberta's participation would reduce overproduction problems currently 
faced by the Canadian Chicken Marketing Agency. National allocations of 8 and 9% were 
also considered in the sensitivity analysis.?°° 

As the national market is in a current surplus, it is possible that the national quota 
may be reduced from current 1983 levels. The sensitivity analysis includes calculations of 
a reduction in the total Canadian quota even if Alberta participates in the national 


°8 Canada Pou/tryman, Vol. 68(1 1):16. 

99 The McDonald's chain also made an unsuccessful attempt to negotiate a lower-priced 
supply agreement that would permit introduction of this product into Canada in 1984. 

100 A temporary agreement between the Canadian Chicken Marketing Agency and the 
Alberta Broiler Growers Marketing Board was reached in June 1983. The quota allottment 
to Alberta was 9.4% of the national total. The terms of a possible aggreement starting 
January 1, 1984 have not yet been reached although negotiations have been initiated. 
Further discussion of this agreement is found in Chapter 7, page 76. 
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programme. 


Estimation of Interprovincial Marketings 

The estimation of Alberta's interprovincial marketings is based on knowledge of 
past marketings (1968-1970) from Alberta, and on knowledge of the “import” situation in 
British Columbia. 

In a study done by Copeland (1974), it was calculated that the marketing of broiler 
chicken produced in Alberta serviced the “local” market (86%), British Columbia with 
approximately 12% and other regions in Canada with approximately 2% for the period of 
1968-1970. There is little indication that this directional distribution of Alberta product 
has altered much since that time. Using these percentages and production levels outlined 
in the previous section, estimates of product shipped interprovincially were obtained A 
cross—check of the above estimates was derived from the British Columbia perspective. 

British Columbia was 74% self-sufficient in chicken consumption in 1977. 
Knowing the production and international imports for 1977, it was calculated what the 
difference between self-sufficiency and consumption would have been. 

Reported chicken slaughter for British Columbia was 61,227,000 pounds 
eviscerated weight in 1977. Approximately 56,000 pounds of product was imported 
from the United States in that same year. A self-sufficiency level of 74% would indicate 
that an additional 20,353,000 pounds of chicken were moved into British Columbia from 
other parts of Canada. 

Not all of the product shipped into British Columbia can be assumed to come from 
Alberta. However, since the East Kootenays and North-Eastern British Columbia was at 
the time, (and still is), serviced almost entirely with Alberta product, one might assume that 
at least half of the product moving into British Columbia was from Alberta?” 

Examination of the transportation cost matrix from Holliday (1976) in Appendix B 
suggests that as Alberta has an advantage over the rest of Canada in shipping costs. 


lf it is assumed that British Columbia increased self-sufficiency to 80% since 


197730 


101 (At least 10 million pounds eviscerated weight in 1977.) 

102 This is doubtfull as British Columbia has participated in the Canadian Chicken Marketing 
Agency since 1979 and therefore would not have been able to meet increasing population 
growth demand from increases in national quota. (See earlier discussion on population 


vy 
‘Oe : 
= Pa. 9 
( - ! & oe 
“ae! | pee | 
Tr 
a) | 
iad | { 
hay Di ie 
[ 
eal i 
1 i 
J 
Y v5 cyi¢ é 
hey (o> 
‘Qn TS wi 


a Abn aca en i}: igh  pafuheone eyTay> ares” 7) © VN AS SAl> Nae 
Wes Ferg hee 
has: AOS oO) papi gH 


al nn 


sore vg ater Li Rath nal » alvems 1 (19 


a) it) 


ane wt oY i ih 


| 6) IE? ee 
aF oe 
whi \ qn ia 
' ' huis 
# qa jot 
i a4 


" ee SL 


e7 rhs 1 & 
retin 
bi ‘ 24 # 
wes HK We 
nyetto) ’ 
so } iis ei 


ve rd ee ii ow i 


lorie Giga i 


een Lapis r 


Se Oks GRRE i 


<> 
Rema oh) is Ae 


i 


‘1 pSV IGe Bees “ seer uly sedgitc = 
te) eee ite wet prdtrmoigngah | 

, |! ee Cae Ie gt at one) qa 
colt i; o@ iw> - ro Coe teevetie ber, 
urs) pnt ol qeeeve ty GPR 


' 


Orsay Gure 


a mart purnkis <a 


| - 
ton 1p agile Dyeararennan 
ras | ans ab? oul!’ 


a 
Siedre 


> i :: 
a ; 


A eee ee 


rai) a” © «MP ENIND 
we) Aire , 

are ofea* ft Gh Cee aerep ae? Qaiveand 
ate hewitt oom 

hen ott 
a VU: (een eS 
Be eS oe 7 
ee 


pir c 


1ey ole es 
serie) Vo reatp aati 
ow 8 Ge NGM 
tie = 4)em qraudt: 
te de veniy Liat YO Ma) Py GR 
A > etygeppesfyisceaan oy qitt tar 


if “2 iy Lo 


» 


eS 


Alberta continues to service “traditional” markets in North-Eastern B.C. and the East 
Kootenays. It is still reasonable to assume that Alberta supplies at least one half of British 
Columbia's gap between production and self-sufficiency. This implies at least 9 million 
pounds eviscerated weight shipped into British Columbia in 1982 even if B.C. increased 
self-sufficiency level to 80%. As this level is somewhat doubtful, in all likelinood the 
product being shipped into British Columbia from Alberta is greater than 9 million pounds 
eviscerated weight per year. A minimum of 10 million pounds or 6.18 million kilograms 


was used in the calculations for this study. 


192(cont'd)growth and national quota increases.) However, British Columbia did open a new 
Seen plant in the interior of B.C. at Armstrong in 1980. This plant was intended to 

service the Kamloops - Okanagan market areas. It was not expected that this plant might 
fill the traditional” markets for Alberta product for quite some time as there are very few 


producers located in the interior. 
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D. Economies of Scale 


Economies of scale are one of the most debated issues in producer controlled 
marketing situations. One major aim of supply management is to preserve the nature of 
the small family farm industry to the exclusion of vertical integration and large scale farms. 

There are few broiler farms in Alberta which produce the maximum number of 
birds allowed by the Alberta Broiler Growers Marketing Board. A large number of 
producers are only part-time broiler farmers, drawing significant income from other 
sources (often agricultural). The purpose of this section is to estimate producer gains that 
could accrue if the average farm size in Alberta was to increase and approach that limit. 

A study conducted on the British Columbia broiler industry in 1977 indicated that 
reductions in average total costs on larger size farms were significant. (The study 
examined farms ranging from 8,000 to 100,000 birds shipped per cycle.) Thorough 
analysis of the results of their study indicated the cost savings were not made in variable 
costs but primarily in more efficient utilization of capital assets and productive capacity.’ 

When the size distribution of broiler farms in Alberta is observed, it is noted that 
the distribution is heavily skewed by the smaller farm size. (Refer to Table 7-7.) Part of 
this is due to Alberta Broiler Growers Marketing Board policy. In order to ensure new 
entrants to the industry, the board allots 35% of any quota increase to new growers, 
usually in small quantities. The board also has a small plant (less than 5000 square feet 
quota) policy for regions in Alberta which do not have a large market to service. The end 
result is a large number of small farms which do not approach the 3% limit of provincial 
production (which at current levels is approximately 118,000 square feet). 

The study in British Columbia indicated that a saving of 1.6¢ per pound could be 
made for every increase of 100,000 pounds per cycle. A standard deviation of 0.7¢ was 
observed around that estimate. 

From the results of the small Alberta sample, the relationship above was estimated 
at the average size and cost of production in the sample. The observed standard deviation 


was used in the sensitivity analysis. 
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Vil. Results and Discussion 


A. Implied Cutbacks in Production of Broiler Chicken in Alberta 

The estimation of production cutbacks is heavily dependent upon the assumptions 
made. Production of chicken in Alberta will not continue in a similar pattern to that 
observed in 1983 because the majority of cornish and roaster permits have been 
withdrawn from producers. Apart from this however, is an increase in quota license for 
the province of Alberta’ Clearly it is hoped by the Alberta Broiler Growers Marketing 
Board that there will be a continued increase in demand as has been observed for the past 
few years. What is not clear is how quickly that market increase will be occurring.!°4 

Another aspect of the expected increase in poultry demand is relative to the 
consumption of beef and pork. As noted earlier in the literature review, these 
commodities are substitutes for chicken.1% Safeway officials suggest that consumption of 
poultry may in fact overtake the consumption of beef in the next five years. Whereas 
chicken used to be 85% of beef price!*, it has now dropped to 30% of beef prices on 
average. Chicken has the added advantage of being lean quality meat with lower 
cholesterol, increasing its’ appeal to nutrition—conscious consumers.?°” 

Estimates of future production levels are slightly higher using annual data from the 
Alberta Broiler Growers Marketing Board (107 million pounds) as compared to the 
estimate using published data (102 million pounds). The 107 million figure is preferable, as 
it's source is the locus of decision making. Another reason is that there are no means to 
convert published data on production of chicken other than broilers when the percentage 
production of these types of chicken in future is not known. However, it does provide 
support in that the two estimates are fairly similar. (Refer to Table 7—1)) 

Estimation of the quota likely to be allocated to Alberta by the Canadian Chicken 
Marketing Agency is at best only an estimate. Although the agency has established criteria 


to determine quota allocations it is not apparent that these criteria are adhered to. Internal 


104 Alberta and British Columbia experienced a large in migration of people, but not 
necessarily a large natural rate of increase. As was noted in the previous chapter, 
population growth in the faster growing provinces has slowed considerably in the past 
two or three years. . 

108 See Appendix C for per capita consumption of meat and poultry in Canada. 

106 (5resumably whole carcass price) 

107 J Morris, V.P. Safeway, Canada Pou/tryman, Vol 70(1):.11. 
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Table 7-1: implied Cutbacks in 1983 Alberta Chicken Production 


(000 Pounds Liveweight) 
Alberta Participates in the Canadian Chicken Marketing Agency 


A) National Quota Remains at 1983 Level. 


Alberta Alberta Alberta Implied 
Allocation Allocation Expected Cutback 
(Yo) (Pounds) Production (Pounds) 
Las S075 102,179 15,104 
8.00 89,432 : 12,747 
200 TOO Gil4 1,568 
TLS) 87,075 1O77S78 20,303 
8.00 89,432 ; 17,946 
3:00 100,611 6767 


B) National Quota Reduced 1% 


Alberta Alberta Alberta Implied 
Allocation Ailocation Expected Cutback 
(Yo) (Pounds) Production (Pounds) 
Li Sorens 102,179 iS 3e6 
8.00 Sosy ‘ 13,642 
on 86,213 107-376 2A 26S 
8.00 BOOST i 18,841 


C) Nationa! Quota Reduced 2%. 


Alberta Alberta Alberta Implied 
Allocation Allocation Expected Cutback 
%) (Pounds) Production (Pounds) 
Veuhs) 85,342 10279 16,837 
8.00 87,643 . 14,536 
TTS) 85,342 1O7, 678 22,036 
8.00 87,643 ‘ 19735 


Alberta Remains Independent of the Canadian Chicken Marketing Agency. 


Alberta Alberta Alberta Implied 

Allocation Allocation Expected Cutback 
(%) (Pounds) Production (Pounds) 

a LO2ei7S 10,000 

: 15,000 

107,372 10,000 
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pressures from various participating members have in the past brought about changes in 
distribution of quota from year to year. 

Discussion and speculation about policies of the Canadian Chicken Marketing 
Agency comprise a large entry in Canada Pou/tryman, a nationwide monthly publication 
One suggestion is that if the Canadian Chicken Marketing Agency were better able to 
manage the Canadian market then Alberta might be more inclined to participate. Another 
suggestion is that if Alberta were to participate and produce according to its’ allocation, 
then the Canadian Chicken Marketing Agency would be better able to manage the 
situation.1°* The “overproduction” in Alberta is not as serious as it might be because the 
Alberta board is well managed and produces fairly close to target levels.1° 

The range of estimated quotas allotted to Alberta presented in this analysis cover 
the alternative situations that are likely to arise. If Alberta were assigned 9% of national 
quota for example, it would only experience a reduction in production of about 6.7 million 
pounds liveweight. This figure is only slightly more than the estimated increase in 
production due to the 1983 quota increase. A reduction of this relatively small amount of 
production would likely be the best result of a national offer to the Alberta industry. An 
allocation of 9% of national quota would be nearly in line with Alberta's 9.4% of Canadian 
population (in 1982). 

On the other hand, if the Canadian Chicken Marketing Agency holds firmly to the 
7.79% of national quota currently being allocated, Alberta would experience a cutback of 
more than 20 million pounds liveweight. In a situation such as this, the loss of the 
interprovincial markets estimated at 10 to 15 million pounds would yield lesser 
contractionary effects. 

As discussed in chapter 2, the Canadian Chicken Marketing Agency is experiencing 
difficulty in preventing overproduction. llilegal and unregulated productionin 1982 was 
estimated between 9 and 27 million kgs. (20 to 60 million Ibs). Also during 1982, there 
was a net 8.3 million kgs. (18 million lbs.) of unexpected product from participating 
provinces. It is therefore assumed that any traditional markets withdrawn from the 


Alberta Broiler Growers Marketing Board would be readily serviced from other Canadian 


sources. 


106 Canada Poultryman, var/OUus iSSUCS. 
109 Industry sources, personal communication. 
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The Alberta Broiler Growers Marketing Board and the Canadian Chicken Marketing 
Agency reached a temporary agreement in June 1983. Alberta will reduce production 
levels in 1383 to 78 million pounds eviscerated weight (106.1 million pounds liveweight) 
and the national agency will take this figure as their annua! allotment to Alberta. This 
implies a 4 million pound reduction (eviscerated weight) from production levels expected 
for 1983 by the Alberta Broiler Growers Marketing Board.!!" In addition Alberta has agreed 
to pay levies to the national agency for the last six months of 1983 but the province has 
not been extended voting priveleges in the national agency. 

This particular quota allotment is approximately 9.42% of the national production 
quota for 1983 which !s the same as the Alberta percentage of total Canadian population. 
Alberta has the opportunity to join the national agency as a full member on January 1, 
1984. The conditions of the Alberta entry have not been stated, and it is not guaranteed 
that the conditions of the interim agreement would be maintained after Alberta had agreed 
to participate fully. If future national allotments to Alberta do not correspond with the 
growth expected in the Alberta market the Alberta producers will again have to weigh the 
alternative consequences of participation or independence. 

The smaller the production change, the smaller the effect on Alberta producers. 
Table 7-2 indicates the change in producer surplus associated with an increase or 
decrease in production. The complete range of both price and cost of production is 
presented for comparison. 

It may be argued that the prices cannot be assumed at the 1982 average when the 
Alberta producers are currently experiencing lower prices than the 1980 to 1982 
averages. Likewise the soft’ national market does not appear to hold higher prices for 
broiler producers in the near future. It can also be argued that the cost of production 
figures assumed do not accurately reflect on all producers in Alberta seeing as the sample 
size was small. While both of these criticisms may in fact be true, the analysis presented 
here is with regards to the change in producer surplus that might be experienced in 
alternative situations. As such, it does not represent total benefits that producers may or 
may not be receiving. Estimation of inappropriate prices and costs may impart a bias, but 


as that bias is carried throughout the analysis, the estimates of the change alone will still be 


110 (Approximately 5.4 million pounds liveweight.) 
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Table 7-2: Change in Producer Surpius Associated with 1000 Lb. Change in 
Production (1983). 


$ Per 1000 Pound Change In Production 


Farm Farm Farm 

C.O:P: Price Price Price 
C/Ib. C/Ib. C/Ib. C/Ib. 
S027 46.14 51.50 

46 227 Gl 1.40 55.00 

45 52.70 11.40 65.00 

47 S28 -8.60 45.00 


Farm Farm Farm 
COR Price Price Price 
e/kg C/kg. c/k¢ C/k 

110.59 Leet LTE 
1G1-20 93.94 3.08 121.00 
989.00 115.94 25.08 143.00 
103.40 71.94 =19'82 99.00 


* Note: Canadian Chicken Marketing Agency levy is $9.00 per 1000 pounds or $19.84 per 
1000 kilograms. 
reasonable. 

Using the average price and cost of production, Table 7-3 denotes the implied 
losses. The $42.70 per 1000 pound change in production was applied to the cutbacks 
estimated in Table 7-1. If the lower producer price had been used, the total loss figures 
would all be reduced to approximately one quarter of those indicated. However, the 
relative costs would not have changed. 

The apparent losses indicated in Table 7-3 are substantial. Producers would be 
forfeiting a surplus as well as being forced to pay the levy applied by the Canadian Chicken 
Marketing Agency on regulated product. The reduced surplus associated with a restriction 
to provincial boundaries does not appear large when compared to participation in the 


Canadian Chicken Marketing Agency. 
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Table 7-3: Implied Losses to Alberta Producers (1983). 


Alberta Participates in the Canadian Chicken Marketing Agency 


A} National Quota Remains at 1983 Level. 


% Of Pounds $ S$ S 
Nationai Production Lost CCMA Total 
Quota Cutback Surplus Levy Loss 
719 20/3035 866,338 966,402 1,833,340 
8.00 17,946 766,294 ‘ 1,732,696 
9:00 6,767 288,951 eS og 
779 15,104 644 94 1 919,611 1,564,552 
8.00 12,747 544 297 ? 1,463.908 
9.00 foes 66,954 986,565 
B) National Quota Reduced 1%. 
% OF Pounds $ $ $ 
National Production Lost CCMA Total 
Quota Cutback Surplus Levy Loss 
7/93 22,036 940,937 966,402 1,907,339 
8.00 197/735 842,685 : 1,809,087 
Tere. 16837 718,940 S19 6 ii 15636)/55 1 
8.00 14,536 620,687 : 1,540,298 
alberta Remains Independent of the Canadian Chicken Marketing Agency. 
% of Pounds $ $ $ 
National Production Lost CCMA Total 
Quota Cutback Surplus Levy Loss 
15,000 640,500 @) 640,500 
10,000 427,000 0 427,000 
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*Note: All Calculations done using $42.70 per 1000 pound change in production levels. 
See Table 7-2. 


lf Alberta should participate in the Canadian Chicken Marketing Agency it can be 
seen the the best position would be if the quota allocation was reasonably near to current 


production levels. Most of the reduced economic surplus in that instance would be due to 


the additional levies paid. 
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As discussed in chapter 2, the Canadian Chicken Marketing Agency is in the 
process of enforcing its Orderly Market Regulations.’ Enforcement of these regulations 
would mean that product from Alberta could not pass out of the province for sale in other 
parts of Canada. Distributors of ali interprovincial broiler chicken in Canada will require a 
permit from the national agency. If Alberta does not participate in the agency it is not 
likely that processors and distributors will be allocated any interprovincial permits 
However, Alberta does not possess the legal rights to refuse admission to product from 
other products. Interprovincial affairs are federal jurisdiction. The net result is that 
Alberta product is essentially “trapped” within the province without guarantee that lower 
priced product will not be flowing into the province. (This possibility will be discussed 
later.) 

Alberta has historically enjoyed the freedom to market interprovincially even 
thought they have not been a member of the Canadian Chicken Marketing Agency. The 
national agency has attempted to regulate all other provinces in the meantime. It is entirely 
possible that Alberta would have had to cornpete with far more interprovincial “imports” if 
the Canadian Chicken Marketing Agency had not been established. The establishment of 
the national agency also meant that import of product from the United States was strictly 
limited according the the limitations of the GATT agreement. 

Essentially, Alberta has been able to enjoy most of the benefits of national 
stabilization without contributing to its cost by participating. The enforcement of the 
orderly market regulation is designed to eliminate the means by which Alberta has been 
able to exist as a free-rider. 

It is at this point that the cost of production becomes important. There are no 
nationwide studies available on cost of production in the broiler industry. Reports 
conducted by Canada Department of Agriculture - Economics Division (1977), and the 
Food Prices Review Board (1976) which are referenced in Broiler Production 1977 both 
utilized synthetic budgets to derive their figures. The following discussion is an attempt to 


understand what might be happening to cost of production across Canada. 


111 The Orderly Market Regulation is described in chapter 3. 
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B. Cost of Production 

As pricing of chicken at the farm gate is conducted by supply controlling agencies 
in partial accordance with cost of production, the comparison of producer prices across 
Canada may yield some insight. Table 7-4 compares producer prices across Canada for 
1980 and 1981.1 Farm prices in Alberta were not the highest observed but were higher 
than noted for Toronto, Montreal and Winnipeg. 

The data referenced in Broiler Production 1977 estimate that costs before 
investment were approximately the same in Alberta and Ontario (31.85 and 31.49 C/Ib. 
respectively). These were noted as the lowest in Canada™? The following discussion 
indicates how these circumstances may have changed in recent years. Members of the 
broiler industry in Alberta have stated that Alberta currently has one of the highest costs 
of production in Canada?! 

Feed and chick are the major components in cost of production. Table 7-5 
indicates chick prices across Canada in July 1982. Alberta is noted to have the second 
lowest average chick cost in Canada. Again, Ontario and this time Quebec appears to have 
a slight advantage. 

Examination of Table 7-6, average retail feed prices across Canada yields more 
interesting discussion. Feed costs in Quebec may or may not be higher than observed in 
the prairies depending upon the ration or the year being considered. Feed costs in Ontario 
are substantially lower than those observed in the prairies and that gap has been increasing 
in the past three years. The difference between Ontario and Prairie feed prices in 1980 
were approx. $10-13 per metric tonne. By 1982, this difference had risen to approx. 
$26 per tonne.’ Noting that feed is the major cost component, (approximately 70% of 
variable costs in the small Alberta survey), this cost differential holds important influence 
on comparative advantage between the two regions. 


112 (Note that Alberta 1982 farm price was not significantly different than 1981: 50.27 as 
opposed to 50.2.) 

13 (BC, 32.61, Alta 31.85, Sask. 32.15, Man. 33.37, Ont. 31.49, Que. 34.41, and N.S. 
34.55.) 

Source: Broiler Production 1977 p. 52. 

114 Personal communication. . 

15 If a feed conversion of 2:1, and average bird weight of 3.75 Ibs. (used in later 
calculations) is assumed, this difference in cost is 2.36¢ per pound produced. !f the 
difference in chick cost is also taken into consideration, Ontario would appear to have an 
advantage of at least 2.5¢ per pound in cost of production. 
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Table 7-4: Average Producer Price for Broilers Across Canada (1980-1981) 


¢ per Pound Liveweight (to Producer) - Under 5 Pounds 
1984 


City 

Vancouver 51.3 
Edmonton 50.2 
Regina 50.1 
Winnipeg 485 
Toronto 499 
Montreal 48.0 
Halifax alee 


Source: Agriculture Canada, Poultry Market Review. 


Tabie 7-5: Day Old Broiler Chick Prices (July 1982) 
¢/chick, f.o.b. farm, 10,000 chick quantities 


Provinces 


Que. 


Source: Agriculture Canada, Hatchery Review 


Table 7-6: Average Retail Broiler Feed Prices Across Canada (1980-1982) 


S/Tonne, F.0.B. Mill Door, Truckload Quantities 
Starter (22-24%) : Finisher (18-20%) 


1982 1982 198) (98a 1980 

Provinces SU Fin. SE Fin. St 
Prairies 29186 260208 S077S3 24700 252200 
B.C SOT07 2638.76 8175211 296.4 1 288.11 
Ont. 265.02 236.03 283.55 261.74 26935 
Que. 207.30 267219 SU7260 285.54 SAGIOH 
Atlantic 310.44 ZOOS S22.35 306.82 298/32 


Source: Canadian Livestock Feed Board Annual Reports 


Another aspect of cost efficiency is scale of operation. As previously discussed, 


efficiency in utilization of capital and capacity leads to cost savings. In the Alberta broiler 
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industry, there does not appear to be any gains in feed conversion or return over feed and 
chick by farm size. These costs are fairly similar for producers of all size. 

One of the noted aspects of supply control is the preservation of the small family’ 
farm. In 1977 the number of farms with greater than 30,000 birds per cycle was fairly 
small. British Columbia was noted to have the greatest proportion with 32.7%, Quebec 
with 32.7%, Ontario with 26.0%, and Alberta with the fewest at 18.4%. The Canadian 
average was cited as 30.7%." As supply control has remained in effect since that data 
was tabulated, it is not likely that the distribution will have changed a great deal. If there 
are substantial gains to be made in better utilization of capital and capacity, it is clear from 
the above comparison that Alberta would fare the least well among those provinces. 
Table 7-7 shows the size distribution of broiler farms in Alberta. Note that this are size 
comparisons only, not all of the farms listed are actively producing in 1983. in 1983, 
21.78% of the farms were greater than 30,000 square feet per cycle. As Alberta quota 
allocation is one bird per square foot, this is the same as 30,000 birds per cycle at 100% 
of quota. Since the 1977 survey, Alberta has increased the number of farms greater than 
30,000 square feet by 3.38%. It will be discussed in more detail later in this chapter, but 
that particular increase is not likely to have meant a large decrease in Alberta's overall cost 
of production. 

lf Alberta joined the national agency, national pricing policy would become an 
important issue. At the present time the Canadian Egg Marketing Agency is renegotiating 
and recomending changes in a cost of production formula (without much success). It is 
based on provincial feed, labour, and chick costs, but has national average costs for 
productivity, overhead, depreciation and producer return. The Canadian Chicken Marketing 
Agency would likely follow a similar type of cost of production formula. Ontario would 
have some advantage with the lower feed and chick costs observed in the recent past. 

One difference between the Ontario and Alberta industry is the length of 
production cycle. Alberta has a faster turnover rate with a nine week cycle while Ontario 
operates in an 11 week cycle. This has, in part, allowed Alberta to maintain their market in 


. spite of other disadvantages. 


116 Source: Poultry Market Review, 1977. 
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Table 7-7: Broiler Farm Size Distribution in Alberta (1983) 


Square Feet per Cycie 


Quota No. % Of 
Size Broiler Broiler 
‘000 Farms Total Distribution Distribution 
O=5 19 ae 
B= 110 ye 7.06 BAA 
VO=15 40 23.53 78.24 
15-26 B®? W940 0 = ===== 
20=25 oe 18.82 
25=30 8 Cal 2508 = = 9 === 
50-35 10 5.88 
So-4U ¥ 22 
40-45 4 PLES 17.64 
45-50 4 PAG \e) 
5HO—55 | 0.59 
55-60 4 2.39 itt6: = ee 
65=70 1 0.59 
80-90 3 1.76 Ae 
LOO=150 2 1.18 
200+ 1 OSes SSS 
Total LZ 


*There are only two roaster farms listed, 1 between 5000 and 10,000, 1 between 
10,000 and 15,000. They are not included in the above table. 
*Note that this is NOT the number of producing farms in Alberta. 
Source: Alberta Broiler Growers Marketing Board Published Quota List 

If Alberta fails to join the Canadian Chicken Marketing Agency, and is subject to the 
Orderly Marketing Regulations, there will be a restriction on product leaving the province 
but no restriction can be imposed on product entering the province. In short, Alberta must 
be competitive in order to survive. The general implication of the discussion here has 
been that Ontario appears to have a competitive advantage in several key areas: feed cost, 
chick cost, and relative size of operation. 

A closer examination of the transport cost matrix by Holliday included in Appendix 
B yield some other interesting complications. The cost of shipping from Alberta to 
Ontario is apparently more than the cost of shipping from Ontario to Alberta. If Alberta is 
not EN shipping product to Ontario, this would be of little concern. 

The unit rate of shipping from Ontario to Alberta is only slightly less than ito British 
Columbia. The implication of this is that if Ontario is shipping product into Alberta at all, it 
is very little extra cost to service the traditional Alberta interprovincial market areas as 


well. Even though transportation costs from Ontario to British Columbia are double the 
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cost from Alberta to British Columbia, Ontario could pose competitive threat to Alberta 
based on a lesser cost of production and/or marketing services. 

If Alberta does not participate in the Canadian Chicken Marketing Agency it does 
not appear that it will compete well with other product in Canada. Those producers with 
high debt servicing costs will be among those most adversely affected. Similarly, very 
small producers with high fixed costs relative to their volume of production will 


experience difficulty. 
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C. Economies of Scale 

This section is intended to estimate differences in cost of production, based on 
current information and costs, between farm sizes in Albera’ The estimation of 
economies of scale in Broiler Production 1977 indicated that a saving of 1.6C per 
100,000 pounds marketed was indicated. The standard error of this estimate was 0.7¢. 
The “average” farm in the Alberta survey was estimated on a curve of this slope (and 
associated sensitivity) according to the observed cost of production. Again, as argued 
before, because it is the change in cost of production that is of interest here, whether or 
not the cost of production is slightly misjudged will not impart any bias to the changes 
observed with these calculations. 

Table 7-8 indicates the possible gains to be made over the increase in farm size 
considered. These gains are the difference between assuming a constant cost of 
production over the size range, and assuming the three different decreasing cost/size 
scenarios. The results indicate a possible gain between 0.4 and 1.0¢€ per pound!’ 
marketed by producing in a flock size of double the observed sample. If this scenario 
were taken to the limit of allowable farm size in Alberta, a possible efficiency gain is 
estimated between 1.5 and 3.7¢ per pound!!* marketed. 

If Alberta does not participate in the national agency the industry faces severe 
competition from interprovincial product. There is little alternative but to take steps 
toward more efficient production. As noted, Alberta has increased the number of farms 
with quota greater than 30,000 square feet by only 3.38% since 1977. Alberta remains 
the province with the smallest average size farm in Canada Increasing farm size would 
yield more efficient utilization of inputs, especially capital assets. It is also noted 
elsewhere that efficient utilization of capital and productive capacity is especially 
important for new entrants and current producers with large debt servicing. 

Unfortunately, coupled with an increase in farm size is a decrease in numbers of 
farms (if a constant level of production is assumed). Any increase in average farm size 
needs to be gradual in order that producers are not unfairly displaced. However, it is also 
clear from the discussion of Alberta's competitive position that an improvement in 
efficiency is required. Increasing farm size appears to be one method of achieving that. 


117 (0. 88¢ and 2.2¢ per kg.) 
18 (3.3 and 8.14¢ per kg.) 
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ane 7-8: Possible Gains on Alberta Broiler Farms through Economies of Scale 


Gains made in producer surplus by moving from current average size of farm to 
maximum size allowed in Alberta.(1) 


Assumed Tota! Gain Gain ¢/LB 
Slope (S) Marketed 
1.6 2 Sore 2.5860 
0.9 691,488 1.4558 
2:3 (EAST Aes 3/7203 
Gains made in producer surplus by doubling the average size of farm in Alberta.(2) 
Assumed Total Gain Gain ¢/LB 
Slope ($) Marketed 
eS) 58,8245 0.6860 
Ons) 33/0883 Ose59 
250 84,560.2 0.986 1 


(1) This implies a movement from current average size of approximately 83,000 pounds 
marketed per cycle to the limit of farm size in Alberta of 475,000 pounds marketed per 
cycle. 

(2) This implies a movement from current average size of approximately 83,000 pounds 
marketed per cycle to 169,000 pounds marketed per cycle. 

Source:Slopes Assumed from Broiler Cost of Production 1977, B.C. Select Standing 
Committee on Agriculture. 

Considering that the average size of Alberta farms is so very smail, the Alberta Broiler 
Growers Marketing Board could accomplish such an increase without threatening the 


nature of the family farm it seeks to preserve. 


D. Results of Alternative Scenarios 

If Alberta should join the Canadian Chicken Marketing Agency the scenario is fairly 
straightforward. The market share of national quota would be allotted and the Alberta 
Broiler Growers Marketing Board would conduct the appropriate adjustments. If Alberta 
does not participate the results are not so straightforward. As illustrated in Figure 1, the 
current demand is met at P, (retail) and Q,. !f Alberta does not participate in the Canadian 
Chicken Marketing Agency the loss of interprovincial markets indicates that the size of the 
consuming population being serviced is reduced. (A paraliel shift in the demand schedule 
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Figure 1: Alberta Chicken Market Independent of Canadian Chicken Marketing Agency. 
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The lost market (Q, —- Q,) is assumed to be filled by product from provinces 
Participating in the Canadian Chicken Marketing Agency. (Note that this implies no change 
in the nature of the Alberta market for chicken.) If the scenario is left at this stage, again 
there are production adjustments which would have to be made by the Alberta Broiler 
Growers Marketing Board but no real change in the nature of the market. The following 
discussion outlines the most pessimistic scenario of circumstances which could alter the 
nature of the market if Alberta does not participate in the Canadian Chicken Marketing 
Agency. 

An independent Alberta will be excluded from interprovincial markets. There is 
however, no means for Alberta to exciude interprovincial product from the province. 

Producer prices, although a component part of final price, are not the final 
determining price in interprovincial movements. Wholesale or processor prices would be 
more important in this respect. Published processor prices across Canada for frozen 
chicken indicated a difference of 13.1¢ per pound between Edmonton (102.7) and 
Toronto (89.6) in 19811! The 1983 tariff rates for transport of frozen chicken in 
truckload quantities from Toronto to Edmonton are approximately 11¢ per pound ($11.33 
per cwt.).?° If this same relationship holds true in 1983, it can be seen that processor price 
in Alberta could still be higher than landed Ontario product without predatory marketing 
practices. Alberta needs to improve its competitive postion If it is to survive independent 
of the Canadian Chicken Marketing Agency. 

The situation described here is illustrated in Figure 1. Alberta is reduced from 
supplying Q, to Q,. The difference is filled with product from other provinces. If 
processor price in Alberta (P(Alta)) is higher than landed product (P(L)) from elsewhere, 
especially Ontario (P(Ont.)), the landed product will pose a threat to the Alberta processors. 

It would be to the advantage of Alberta retailers and/or consumers to purchase 
interprovincial product at a lower price (P(L)). (These potential savings are contained in the 
area ABCD.) Examination of published consumer prices across Canada for the same 
period (1981) indicated a difference of 16.3¢ per pound between Edmonton (141.5) and 


Toronto (125.2). It appears that the processor price differential between the two areas is 


19 Poultry Market Review 1981 . 
(Published data for the same across Canada are not available for 1982.) 
120 Industry sources, personal communication. 
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maintained at the retail level. 

As this study is conducted from the producer perspective, differences in chicken 
market structure and conduct do not form a part cf this study. However, it would appear 
from this information above that Alberta may require improvements in the efficiency of 
market conduct at other levels as well as in cost of production. Although these figures 
are a year out of date, there is no indication that circumstances have been radically 


changed in the past year and a half. 
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Vill. Summary and Conclusions 

Broiler producers in Alberta have enjoyed increasing production levels made 
possible by increasing population size, and increasing per capita consumption of chicken 
over the past few years. Alberta has maintained an economic market area which had been 
serviced prior to the inception of the Canadian Chicken Marketing Agency. 

The Canadian Chicken Marketing Agency has experienced difficulty in stabilizing the 
national production levels and is initiating orderly marketing regulations to bring the 
situation under control. Even as a non-participant, Alberta has enjoyed some of the 
benefits of tne Canadian Chicken Marketing Agency. To the extent that it has been 
accomplished, Alberta has been better informed about the market situation as much as it 
has been stabilized at predictable levels due to operations of the agency. Alberta has also 
been protected from influx of low priced product that might have entered from the United 
States if the Canadian Chicken Marketing Agency had not been established. The Canadian 
Chicken Marketing Agency, in cooperation with the appropriate government agencies, has 
managed to limit imports at both an internal and internationally acceptable level. Alberta 
alone could not have accomplished this import restriction. 

Estimation of these particular benefits is very difficult. Alberta has essentially 
been in a free-rider position: enjoying the benefits of the existing national agency without 
contributing to the costs. These benefits are in some cases intangible. For example, what 
benefit can be attributed to the goodwill of complete national cooperation? 

If the national agency succeeds in enforcing its orderly market regulations it will 
exclude Alberta from interprovincial markets. If Alberta remains independent, exclusion 
from interprovincial markets implies a cutback in production and a loss to Alberta 
producers. 

Alberta has historically disregarded national quota allocations to the province and 
has produced to meet its market requirements. Participation in the Canadian Chicken 
Marketing Agency would require a cutback in production levels to the allocated quota, and 
payment of: levies to the national agency. In each of the alternative participation scenarios 
the loss in producer surplus coupled with additional national levies exceeded the loss 
associated with exclusion from interprovincial markets. Thus it would appear that Alberta 


would be better off independent in spite of exclusion from interprovincial markets. As 
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long as Alberta is able to maintain current economic market areas without adverse political 
repercussions, then it is to their benefit to do so. If full participation was to be at 9.4% of 
national quota after January 1, 1984, (as allocated in the interim agreement), there wouid 
be continuing access to interprovincial markets. This quota allocation would also be equal 
to Alberta's population (9.4% of Canadian total) and would thereby allow continuing full 
service to the provincial market. 

If Alberta were to remain independent it nas no means to exclude product from 
other provinces and thus would still compete with landed product. It would appear that 
some provinces in Canada have an advantage over Alberta in feed and chick cost. As 
average farm size in Alberta is small, Alberta producers could improve their competitve 
position by increasing farm size to take advantage of economies of scale. This could be 
accomplished without threatening the nature of the family farm in Alberta. 

Product moving into Alberta would be at wholesale or retail level and would include 
transportation costs. Alberta's ability to compete with interprovincial product on local 
markets may prove to be as important at the wholesale and retail levels as it is at the farm 
level. The incomplete analysis of processor prices and transportation costs across 


Canada indicates a need for further research into the conduct of the marketing system. 
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Appendix A 


Social Cost Estimation 


Estimation of social costs is a study unto itself. In general a supply restriction is 
associated with an increase in consumer price until supply once again meets demand at the 
new price. In Figure 2 this would be represented by the movement from p°q!' to p'q!. The 
triangle ABC is usually referred to as efficiency or deadweight loss — that surplus which is 
rendered unavailable to either producers (area AGB) or consumers (area AGC). A common 
error is to assume that the value of quota is embodied in the area BCDF. Quota value 
represents the value of the rights to produce a commodity for an infinite length of time, 
or, the length of time that producers believe those benefits will exist. Due to the supply 
restriction, equilibrium price is raised from p° to p!. Clearly price would never stabilize at 
the lower level of px therefore supply control measures would not be embodied in the 
producer surplus area EFBG (which existed prior to supply control). Quota values are 
embodied in the area GCDE only. Arcus (1981) araues that as quota values are uniquely 
determined in Canada they are the best estimate of producer benefits due to supply 
restriction that are likely to be available. To a certain extent this argument holds some 
merit where quotas are freely traded. However, where quotas remain the property of the 
controlling organization, the benefits of supply restriction are more likely to be capitalized 
into other assets, particularly land or buildings & equipment which the organization does 
not control. These are much more difficult to analyze. 

A further problem with the existence of benefits is the distribution of those 
benefits. Clearly any new entrant to the industry must either purchase quota, or other 
capital assets at inflated prices. The cost structure for the new entrant is therefore much 
different than that of the existing producers. Some boards attempt to minimize this 
internalization of benefits into capital assets by NOT guaranteeing that quota will 
automatically transfer with farm sale. This does not rule out speculation, and there have 
been few cases of large farm sales without the new entrant receiving quota. On Figure 2 
this would be represented by the shift from S, to S, if quota were completely internalized 
in the cost structure. If the quota were not completely internalized by the cost structure 


was distorted the shift would be represented in Figure 2 from S, to S??. In any case, If the 
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valuation of other factors of production is influenced by the existence or non-existence 
of quota values, the marginal cost curve for new entrants clearly will not be the same as 
that for existing producers. The net result of this situation is a transfer from new entrants 
to exiting producers. 

Quota values are a highly charged issue. A recent scathing editorial?! on quota 
values dismissed economic models as unrealistic. 

"In the poultry business, the price that quota sells for is the highest price that 
anyone will possibly pay for the quota. This price is high for several reasons 
other than the assumption that there are excess profits to be made in the 
business. 

Very little quota is actually sold to new producers. Instead quota is 
often bought by people who have land, housing, equipment and labour available. 
Thus the only extra fixed cost in expanding production is the quota itself. The 
fact that such people are willing to pay exorbitant prices for quota does not 
mean that every quota unit can be assessed at that worth. Quotas are only 
worth that much to the very few people who are buying. There is no provision 
for quota value in cost of production pricing and in all likelihood, anyone who 
borrows heavily to buy a farm plus quota in today’s market. will lose money and 
probably go broke.” 

Carrying this type of reasoning to the extreme, all factors of production will 
eventually have to exchange ownership after existing operators reach retirement. Due to 
the internalization of the quota values into the cost structure through direct purchase or 
indirectly through the capital assets, the supply curve would become fixed at S,, 
equilibrium quantity would then be permanently reduced and equilibrium price permanently 
raised./?? 

If equilibrium output is permanentiy reduced, the only opportunity for development 
of economies of scale or better utilization of productive capacity would come about 
through (consuming) population increase, export market development, etc. If this scenario 
did occur, and export markets were not developed, the underlying industry supply curve 


would then be negatively sloped. 


121 "Quota Values”, Canada Pou/tryman, Vol.68(1 1):3, November 1981. 

122 Tullock (1975) describes this problem as a transitional gains trap "... there are only 
transtitional gains to be made when the government establishes special priveleges for a 
group of people. The successors to the original beneficiaries will not normally make 
excess profits; put unfortunately they will usually be injured by the cancellation of the gift. 
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Figure 2: Social Costs Associated With Supply Restriction 
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Ag aeons. Stn — « sae 


Appendix C 


Per Capita Consumption of Meat and Poultry in Canada 


Eggs included as dozens of egas consumed. 
Meat and Poultry included as pounds eviscerated weight. 


Chicken Turkey Eggs Beef Pork 
Year (Lbs.) (Lbs.) (Dozens) (Lbs.) (Lbs.) 
198 1 Siar G2 18.4 90.2 69.4 
1980 38.1 9.5 18.7 S77 71.3 
1379 339.0 G7 18.9 88.1 65.5 
1978 e5.4 9.2 18.2 LOO Bay. 
1977 SENS 9.2 18.6 107.3 55,5 
1976 324 oj 19.7 elo BS.3 
1975 Boe 94 19.4 107.0 55.3 
1974 Sie 10.6 19.5 96.3 62.1 
(SS Cee) Oe 19.4 92.7 53.3 
1972 3 14 10.4 205 
1971 29.9 TOS 2k 
1970 Sis Oe Dad 
19693 28.6 10.0 Dale: 
1968 DNs eA 9.8 Dales 
1967 255 10.4 alpe 
1966 24.1 TOzS 20.5 
1965 ee 9.5 ales 
1964 23 8.6 Paille 
1963 19.6 os 213 


Source:Chicken, Turkey and Eggs consumption figures from Agriculture Canada, Pou/try 
Market Review, various issues. 
Beef and Pork consumption figures from Statistcs Canaca, 23-202 Annual, 1981. 
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